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nmm&m&fsi—m tttz&o \cmm $ tt-c v > 5 r t & 
y v'^gansfe 

mn<om £ t nmzm cTfea r t &4#m t -tz> y 

m^<D-(Dm\^mmm^^x^tiaift'^'r^mm^ 

mmmm *^t*mmy ^ ^j»m&te xxmyj^^m* 

mmmmmzMm-fzjimkZG'tz r t z&mt-rz 
[is^jS9] m&m8ic^wi<o&w\cz>\,^x. 



mmMmmzmm^xmm&vimm<D~-n* 
mmy ^ ^^mfc^fc^mm^mz^. mm&vtmm 

m^mmm^mmmm^^^^tcmx^><>xwi^m 

[tt«a 1 3 ] fjtjfcJg llifclil2 (ClB^^^tC 

m&m i 4 ] R*q; ii-i3 co^m^icia^o 

tS7 u^ri/7 r ;vEiS«wMm 

[m^i 5] ->^< ^t>-^o®t^m^^^$ 
j*m&(D~<Dm^mmm ^^x^tz\^^-r\^mm 
mm zit-isX^tcKifrz-r i^mm $ ti z> m 2 ^j&t/i *5 

mmm ^t^mmy^ /vam^ «t t^Huism 1 co^j^ 
t^tamy -r ^j^mwite xvmmn 1 opi^^>Mii?L^ 

[ts^i 6] n*mi 5\cm&<n&w\z*>\,^x. m 
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imm 1 7 ] mm i s i e \cmm<D&mz. 

*5V^T. ^IEJBlOflJ«IJgOi¥$t^lB*2 0f»J«JBcr) 
[MM l 8 ] MM l 5 ifcfcfi l 6 JclB*0^^«c 

*5VvT\ ^l2IBltO*«Ji<OJi[$ttfrlS»2 0ftf«IJiO 
[MMl 9] MM8-1 B<D^-rtlM£&M<D& 

&y\s*is7/i<EMmtiL<D&&%m 0 

[mm 2 o] mm 8— i o*5£u<i 5 — 1 8<o^ 
mm\cj»A z thtcm^mm t m^rr^m < z t 

[MM 2 1 ] MM 2 Olcett^>«ntC«SV^T. Btj 

[MM 2 2] MM 2 1 |cE«o*WI2:*5V^t. mf 

[MM 2 3 ] MM 8-22 ov^-fttdMclE«o5S 
[MM 2 4] 7 ;v Alfifci U«7 /UAS«0 

*&3*vrv^:: kZ&mt-rzy u*ri/y>su&Mm& 
[MM2 5] MM2 4icse«o*Mlcfev^. hu 

[MM2 6] MM2 5lcBttt>3BHlc*3V^C. m 

mm^<D^f^i-^m^^^x^(Dm<Dmmy 



[MM 2 7] MM 2 4-2 6<D\,^-fthMzmWL<D 

[MM 2 8] MM 2 7KiB*o$gEfc::fc5V*-c\ «r 

^tra^ £ t mmy * /uj*mtiL<Dm<Dmmz&M£ti 

[MM 2 9] MM 2 7|ClE«C036EKl*5V>-C\ i» 

[MM 3 0] MM 2 4-2 9<D\,^-rfrMcmm<D 
m\z* v*mtm&zfrx\,*zzb&ftmt*rz>yi'* 
[MM3 i] y j /isj±mtete£xfmy j /\«J»mm<£> 

mmm^^tbR^mmy^^m^m^mm^ 
as*g* $ ttx v> a r t z&m t-rzyis* ^aciks 

[MM 3 2] MM 2 4 — 3 1 W^-rtifriC^mv 
[MM 3 3] MM 2 4-3 2C0VN-rtt^Cl|e^ 

[MM 3 4] y j /i>J*m&&£Tf&y h ^J±&&(D 

mtE.jj&m^xm<&-rz> 1 1 ^\cm^y 
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m&l £ titc&mmmzmi£(Du& t ^mxxm^r 

[000 1] 
[0 0 0 2] 

jn^xH&mmi 2 l^mm^ritcmmt^ox^^o 

0 2, 1 0 3^J5i^^#^(Dv— (d^^r-r) £r 

isio2, io3F b »b h b (m^it-r) tmAistitc 

§£ffi^Ji@tCte^^ 10 4 fr&V bftX l^5 0 

[0 0 0 3] 7\s*^J\<-WMW&\ 1 lte^/l^g 
^1 1 2$riit^^ ^>r/u^g|gi l 2 co— coffin 
mtt^ftlcn&X&mi 1 3^ttetb. ^rO^lC 
li±(BJ^A^K^l 1 4^itbntV^5o ^^/W^S 
l£l 1 1 <D{&<Dm<D&m^*TWCDA?)&J&l 1 5dSK 
tt^TV^o mAJj&Ml 14,11 5<Dftttfc~tZ> 
9f^(oai^tt, ^r^r^l-^^ixfc^^/uAS^i l 2 
*.y ^tLfc*^— A^iS£&l 

[00 0 4] 7 111 (7)®(7)|5 

tf**gBtC|*LS I S'T'l 3 l*s» 

«$jft/ri*5 0 ^^y^l 3 m, ^rtf) 

i&i i 3^-jgSRic^$n, Tfc&Mizmrt hntcA 
xmvm&mm i 3 3 &±m<DA*&& 1 1 4 ^-asas 
\^ms£frx^z>zt\c£v^ 7u*i/7/i'&j&mtiLi 

1 i<D~<Dm<Dmg^m^mwi^nxh^ 0 -<om 



[0 0 0 5] tt, 7 ^^r->^ga^S^ 1 1 1 <nm 

hti, mxmm 1 1 3 <Dmm<on^tm^m^<^/v 
1 1 1 (ornmb^ 1 0 4 on»^*#tt*««4FM 1 3 

5^Lt8^*n, TfilJOA^ga^l 1 5 
8ltt»*(§Itt&K 1 2 lo±aaO@Ff^o@BffJcggtt^Hfc 
SB** 1 2 2 13 6^LT 

[0 0 0 61 ^fc, ttt, B G A (ball gr 

id array) i:P*titb^^»#^a-Ctt. -^tlT, HI 

7 u 4 l<£>_b®tCLS I 4£d>e>&& 
^^5,^1 5 l*s&*$;h,fc^£#oTV>£ 0 - 

<D ? h7 UKri/ysls&mm&l 4 ltt^A-AglRl 4 
2£{j|;LT^3 0 y<< I'A&Kl 4 2C0±ffildfiiaHl 
4 3Wjf)tlT^6 a g&»l 4 3 

«7>f/Vi.S«l 4 2M«tjra?Ll 4 4^tt?>HT 

4 sa^it^n-cv^o 

[0 0 0 7] ¥»*fy^l5 1tt, 7I/*^E> 

SS14 1 o±ffi©M3£o«9f ic*^rtt»mS!*#J 1 6 

5 1 <DTmmmmz%tv htiit^mm 1521^7 
^^mj»mm 1 4 1 (D&mi 4 3<^*o^;y ra_b 
ffitc*^»ms§*«i 1 e 1 (Dmm&m* h2^l 
xmmmifcistix^z. ¥*ti^y^i 5 i©t 

i"*is7/i<&fcm#L 141 ^±®o^f^co^Mic 
Jtfri&*««**!i 1 e 1 i6 2^ir 

mmtsthx^z. 

[0 00 8] 

mmtm&^xok-rzwm] tz*>x\ 11321^ 

$P1 1 6$r^ ^^^^J:^9^UTV^acOT^ * y^r 

5B3»& s &ofc 0 ID 3 2*5*1/1213 3 \ziM-¥m 

frWl3 1, 15 1T-I1 ^1^13 2, 13 
3, 1 5 y*&m\C&*)J&l8.L.X\,^Z><DX\ ±IB 

<o*^^i^fii<oraa3&s*>6-b, g&em&i 32.13 
3, 1 5 2^7^ h y y^77>f feci^Mttv^ 

0 t^omm&h^tzo &tc. ni3 2*5*i/D3 3tc^ 
-t-mjj&mwmmm 135.136. iei -er±. ft^ 

irLT^3 31^^*9 tc. fettttSMHHl 6 3^iC^ 
#ic|»/h/jr»mttti^ i 6 2^t$ttt>OTfcS^ 

t), ^^hilt^oTUU, 16 2^ 
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fc^<ftoTL£?£v^p^M^fco/c 0 m 

/H 4 5 &B&-fZ>1&&. #mil?L 14 4 ftcDgftH 1 4 
3coT@ (UKU*. S3 3tc^i-t><7W±:T®£rEtiifc£ 

^fcttte-cf?^ 0 3 3tc^i-«(B-e«iw-t-s 0 ) ^ 

79y^^«rMU 1 4 4rttc^£c03ft^cD 

<nmmmi&i&<'rzz.b-?$>Zo - comment 

[0 0 0 9] 

*«3{c|E*©|6M^S7U^->^fi»S«fi, ft 
■r % h <o -e £> a ft ^ 4 tcis^co^ §g 6 7 U * *S7 

frW&mmi, m&i% 1-3 wrtiMz&M<o&miz 
*5^r. taiE*»<os«s«o 9 v>ft < <h t>-suwt«r 

l^-® ft 6 <£ P £ tix ^ 5 r. t £4#& £ -T -5 
<DHhZ tnmzw)cx'&>zzt&ftWL£-fz>h<z>x&>z 



^ABa»s«oja5g^&tt. '>ft< tt-^n-ii 
mm,? ^ /^j±m&<D-<Dmcftmmm&ifri'X'$Ltcnifr 
mmm mxmmMtitmmnm <o^9L»<omm\^ 
mrsis^ms^*ffl*Wi*»e>o*r^s#^*>bft 

5 7 u^->y^Ej»S*^»5t*fett. ft 8 

^ /WAliii J: u^iilBf J^M co-^tf m $ ^ is ^ C fr* 
ti£»i>^m<te<>x^z>ZLb&&WLb-rzb<ox*> 

^tms M&Wij&&m t>*t> ft . sfjiafe^ 

^-<D©tc^$ttfc^fB^m^^bft5i£j»{cm^ 

So m^^s i 2 ^ia«©fsw^«5 7 u^i/^e^s 
WL<omm^ma. m&mi uz&m,<D&mz*$^x. m 

affirm taiBtt«s:ffio±TffiS:Apffi u 
rM®i-a^<h^#m^i-5t>coT*fo5 0 m*3«i 3ic 

2\zmm.<D&mc£>\,^x, saia^ 

lift, «fiS»SS^e>ft5EISS:$tffiaiE7-ryu^S 
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7 u^^^B»StRo«aS^jSfett. 11-13 
ffi JS UT * It ftfr £ -f £8M ZtiZMlco 

mmm. W1&7 >r /^m^m^m^mMm^-ft^x 

* fc fl^ $ -f l^Jl £;ft£S&2^iiJ8iJf:*oj; w»IS 2 

ftm%mvtnm<D±T&$:mmi,xmm'rz>T.mt^ m 
^AsmmiBRtoWkfr&tx* »*qii 5*fcwti 6tctB 

ztttimmmmm kmzn*>&< r t 

^^8-1 OloXXfil 5-18 
*5 X If* <D ff\ <D bU IS 7 4 ^ g& I c ft & £ I c J: 9 ttl IE 

2Xfrhtez&ik<Dx;u-*—/vmmnzm£>v<tf z. t 



m<Dm$n. m&7 * />j*m&&±T*md.mmnmv>& 
ztemt-tzhwibZo m^2 3\z&M<o&m\z& 

7 u*is7,vm»m&L<Dm<smig&, m&*% 2 4 tcis^ 

^ *szf>\*mm&<om&mmn. 2 7 trie* 
<o&mic3s\,^x. m&m£nm<Dffl&7j/\'j*m&L<D-- 

z.k&¥r&k'tz>i><Dx&>z> 0 m&*%2 9\cmmcomm 
\z&z7 is*iszf /umMmtiL<o&&mmn. m&m2 7 
\z^m<ommc^x^ mmmkwm<omi7 * 
&L<D-<Dmwiz$*m z tiitmto&nm $ k mm7 ^ /ua 

^ \s*^7jv&MmtiL<D&&mmn, m&m 24- 

^kZftmk-rZhVXhZ* s9*3g3 llc|E«^IBW 
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&m&<D \cn&»& nmim* * * immm* 

'J>*< kh~*<om\mf&£iitz^\zj&&L£thtcWi&i 

(OMmn^\cmnb^thSL^mmy ^ ^a^co— co® 

So^ttJ«BffiiS|Rl— ffi k ft 5 J: 5 Kg® £*xTi^ 7 u 

^ l t mm -r a x m k 6 r k m k -r % %> <d x 

m&nm&jf&n, yj/i'A>m&te£imy 
<o<pt£< ki>-jj<Dm-Mt&£tiiz&m\zBf&£iitzm 
&<Dnm^ftizm&&*fr&<>m&y * /uj*mtii<Dmm 

m<om&mi&m&*ti?tim-mkftz*: ? ic&® zti 
x^^y^^zf/ummm^mm^m^^mm^ 

Z>kk h^m^y u^r->^K»S«o^ffi^^lB*« 
ZJimkZm-rz>^k*ft&k-tZ>i><DX&2> 0 

tft. ffim&&&ftmm*fr^xmn&mTzzktfiT? 
l^-rsr ^as-c^*. tat, ro^icitL^ at* 



mmm&mm\.xmtmm<D-n&y4/i'M>m 

8il^bojT*)ftt^^6^5Mi^7>f;vAS 
[ooiol 

/v«*ISIRitt7-</UAS«2Sr{j9x.TV^6 0 7^;vi, 

^2(0_h®^<tUtT®{C^ffiH3. 4^JtbtLXV> 

lCfr& Zfrtcyj /1^AS« 2 IC ^miS?L 5 jftSgg it b ttr 

6 <D±1®ny 4 ;UASfi 2 0±®{B!jf£2£m $ tL 
TV^ r.©^m«B^ttJSB6 a tv^9« ) . ft 

*tfllffi6<OTSPWL^B»3, 4 0jTii?L5<ort^ffii^ 

/u-frsummnzmizx^z. mtmmen. mmx 
i 3ic^n^n^i-5^@i-sg^nT^6o 

[0011] ¥«ffc^^^l 1 

mmma*Wi&i<Dmm'<iy k (*«e«s^) i 3^^ t tb 

Htl/^o K 1 3 oJSiaSU^tf^SfrSfi l 

2©TI^i:ttWl 4d5|9:^e>ix. Ki 
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y< y K 1 3 u*^:/A«**»K 1 <Dft#3l 

@ 6 <D±ffi{C^£^ct^T\ M14(DT®^7 

[0012] zoy?\s**s7/\>m»mtiL<D&&m 
m<Dmmirm<D-< mc^^xmrn-r^o *i\ m 2 

U ^^b^^^liMMi 2 3 

zmmm2 4&mn-tz>o 109^124^ ^ 
m&mm m^-r) &ftvxTW<o&fcm&mmn 

J§2 2(7)T®lcS£9tttt^*LTV^ e 
[0013] rrx% ±fe^#^<DJ9£o-^icovvr 

2 2<Z)f^lil2Mm, «!2 4(Of 

«2, ^jgdusmji 2 1 * 22. $j«f 24*5*1* 
v /^fottmMmv&ftmz 106 nmtmzmc 

5 (j^t. ^m^m^^^xmmx^ ^ii^ct 

2 4 £ j*. mi 6 (D&mm, e a<DM 

^?r5O/imJ;0t)^^f<U JLo. -tttc^b 

t, m l^-r^mm 6 (D^mne acorns 

[0 0 14] — r <Di&&(DW&Jj&Xtt^ IH2tC^ 
-T«fc5fc* *T*>&tJSO±&S2 5*5«fct/T^2 7£ 
/Bv^ 0 -b&3!2 5<DT®*5j:UtT^2 7tcte. IDl 

i^-rft^m^6(-M^-r^^mc:^2 6fciwi 

?L2 8&&rtbtbX\,^Z> 0 Z(DW&. Ml2 5^g 

2 6coi^$tis^m^^^m^ 2 301$ tistfp 

V\ It^oT, gjltC^f^m^6(7)^m^6 a<7) 
2 5 t tt^:^2 6C0js5£^£ bt-iB5^t>^^^^ 

[0015] £-c, mi \z7jki-7v>3cz/7/i'mi&m&(D 

S2 7©±ffi(:«BU ±«floE»^*^»«Ji 2 10 



M2 5^^ 0 t5t, 0 3l^-r<fc9^, ± 
M2 5 2 6 tC <fc 9 2 3 

±ffia<©fii»^*ffi*«IB 2 1 . 7^;uAS«2, T$J<£> 

gan^ffl^m^2 2*5it/ibjBi^2 4«3fts*rt>tfed» 

*t, ^;K,bCDjT^&£/t2 9^T^2 7<£>Hii?L2 8 
2 1. 7^/VAM2, T0flOEj»^*ffl*«S 2 2*5 

[0016] r ^^^-Cli. 2 5 <D$Z& 2 6 

$dsa«ma^j*ffi»«S2 3<nmistm*mcx%>z> 

<DX\ ^2 6 (OTffiAS±iW©Ei»^^»«« 2 1 <r> 

m£nmmj&mmnm2 3<Dm£AK y^^^m^, 
&MMf&mmm,m 21, 2 2 *> * vmmm 2 4 ^<d^ 
m^x^)h^m^(Dx\ mknm6(OT&i>mmm2 
4<DTmM\z^&m£tiz>o — ±M2 5«^ 

2 6 COi^ $ dSft««S^ffi^«Ji 2 3<Dmt$£?)i> J $> 

*>n^m&\cte, &&2 6<DTm&±w<Dmmmj&mm 

SS2 l©J|ii?L5rtlC^AD&** tt««6©l 

& 9 , &vtmm 6 <DTt®<ommm 2 4 (dt®^ <d$zm 
[0017] ^/c. r^nB-cn. mxmMmi&mmm 

M 2 3 <D4T^fe#^ e ^^ftKii 6 ic J: 9 ±{|ijcDia 
«Mti2 1, ^^/u^g^2, T^JcOia^^ 
fflill2 2^5j:T^fHJg|® 2 4^$:rr^^T^5(7> 

[0018] j^tc ±^2 5$r±#^^r, mtmmz 
&mmmm 2 3 zj&vmL^ tnzmknme&^tt?* 
^j*mm.2&£UMmm2 4*$*my)m-ro tmmmwi 

mm2 4&&mmm2 4&rw\zi,xTiNmtii3 1 co± 
±^je^3 2^m^ j frTii]jEi-a 0 -r<5 

ttttm«6<Oifl«ie2 4<OT®^b^m^tL/c$B^ 

&ms:izo&£ti, *<DT&Qi>mffi<ti$tix¥-m.tte 

^ffi^m©2 1 cd±®^I5I^— Stfcott), ±M<n 

&MBtftmmmm 2 1 o±® x k> ^>^{g< ^ot^t 
7 4frj*mifc2i£&xfmmm2 4mtm^&<>%z 
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s 0 *tt. &vtmm6tm£Jjfo\z%ti,Tw:&Tz>Jjfa 
m 6 <D±mmmmM&mmmm 21,22 (dw&k 5 

7^*2* 1? &p5±-rz> «t 9 ic^tg-r s e 
[0019] z^t\ &ttmmMf$.mmmm2 3<Dmz 

1>K Z7j/uj»m&2. EiMitl2i v 2 2*5 J; 

xfimmm 2 4 ^^tt-j?^ t m$m cx&zm&ia*. 
m& 2 & * xfmmm 2 a <t 0 * t < jlo***? u 

[0 0 2 0] ftlc, Jt*n;B&3 2£±#£ii\ T^JUJE^ 
3 l±«d^S$nfct>^^±Tffi^^b. iif2 4 

X 0 lc, 7^/i-A^2ioJ:t/^gai|^ffiSm^2 
1, 2 2^^$nfcHiS?L5rttCT^^S^*tLfc 
ftt^m^ 6 <D ±&&7 ^ /UAM 2 (^JhMlfJIC^W £ ft 

So m&Mi&f&mmmm 2 1 , 

^-fS£, Heic^-f <fc fSjgu&3, 4#?£/&£ft 

&s&&T*mw&3, 4<^®K«*mft?^ ^/^{cj: 9 
kit, ^m®6^^yc^u^r^^K^«i 

[0 0 2 1] H7iC^i-<t &#m*£6£rBk 

< ^ 2 <D±m<omfe<omm\^v'T'< 
So ^^^r^^i^y ^i^^^msi^ 

[0022] ia 1 ic^-r <£ 9 ^m^^-^i 

Kl 3(?5^tti®$r^u^i/yyuKi^^l 

1 1 <Dmffis<*y K 1 3<Dggaj®£;7 ix^^/p^jH^E 
1 co&#IM 6 coJhffilcg^t-S <h <h ^mW^y 

±®co^co@^f^^^^J!i^ 1 6 ^IT^f 
U ^^^^1 1 *7\s*^7?vwMW&\<n±M 

<o3f^co^tc^m-rso *k it, mwcTsk-rz/is* 
i/7^mkm$L(Dm&mm&m bft s e 

[0 0 2 3] ^<7>cfc 5tCLT#^ftfc:7U:^>:/A«j|| 

/a>g®§ 2 3 ^f>ofr^#K-^b^sft^m^6 

>r M«S 2 *5 «fc tftt:7 w /v- am 2 KBffr £ ft 



-fsr.£#-e#, mMiiii2 3^f)^ 

^ii:SC«t^T#So wCO^m, *v*tim\z£9x& 

#So 

[0024] *tz. m3\z^-tx?\z^ mkwmmm 
iu 2 3 ^b©fit>at^e)*5ft^t«6 «:±fflj 

MfN!24«MUt, EI 51::^ £51;:, ft 

it« it, 7 1 ics^s* 6 &mm 

i-Sr^^T#So ^rb-C, Ell tc^i-J:9ic, 

^vzfi lojiai/^Ki 3o^m®^^u-^v^/i-ga 

filK 1 coft^m^ 6 co Jiffiic^i-S r J: «9 , ¥ 
T-#So 

[0 0 2 5] ^ b^, 7l/^r^;l«||SKl©6ttS 
S60Jhil^i*f^i lOJO^yKi 3*:S^ 

<-TSwt^-e#So */c, ID3 3td^i-i 5^S5*fi* 

^mmmfc 1 <D±m<DWf^(omm\^mt^mmm 1 e 

f Lt^SOT, S3 2\^-fi&5£M(D^tlt%lL 

x. frmmmzmmTzz t&xzz 0 03 
tfiyT-oymizi: ymjtmmmi 3 4$t^ltv>s 

CT)r% 3 1 t7^^^Ml 1 

1 ^co^o^jh^o^wm^t-iSiiAt-^^ 

[0026] m2nmmm) ms\x^<D3m<D&2% 
mmmt ^x(oyu^^/ummm^m^mm(Dm^ 

11A, 1 1 BtimW.£frtz.mi&.bte^X\<^Z> 0 Z.(Do 
t,7 u^i/^HEilS l Ii7 ^ ;UAS^ 2 ^ix.tv^ 

So y^/^^m^L2<o±maxxfTm\amM3, 4^ 
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mmcmmtsnxffi&ML3. 4 tmmmm£tix\,^z> 0 

A, 1 1 B<Dm&<D&WEs*y Kl 3 A, 13BlC^tv^ 

tittfci-z>&mzmw£tLX\,^z> 0 

[0 0 2 7] ^fy/llA, HBI^iJ^yl 

tt«»ogaift/** ki3a, 1 3Bfrmvhtix^% 0 
mm,'<y ki3a, 1 3 B<Dmmu*^ts*m&mmi 

2 A. 1 2 B^T®^*5<tU^±®^^»i^mi 4 
A, 1 4Bfc&tft>tl, &R/<y Kl 3 A. 1 3B^ 

A. 1 5B^LT^tH$tt-CV>5 0 ^LT, *mi*1~ 
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(57) [ABSTRACT] 

[Problem] To form a columnar electrode also serving as a 
through hole conducting part on a film substrate by a method 
different from a plating process* 

[Means for Resolution] A separation layer 24, a film substrate 
2 having wiring forming conductive layers 21, 22 made of copper 
foil or the like on both sides thereof, and a columnar electrode 
forming conductive layer 23 made of solder, copper or the like 
are placed on the upper surface of a lower metal mold 27. When 
an upper metal mold 2 5 is lowered, a columnar electrode forming 
conductive layer 23 is punched by a projection 26 of the upper 
metal mold 25, the film substrate 2 and the separation layer 
24 having both wiring forming conductive layers 21, 22 are 
punched by the columnar electrode 6 formed of the punched piece, 
and the punched pieces 29 thereof are discharged from a through 
hole 28 of the lower metal mold 27. Thus, a through hole 5 
is formed in the film substrate 2 and the separation layer 24 
having both wiring forming conductive layers 21, 22, and also 
the columnar electrode 6 is embedded in the through hole 5. 
After that, the top and bottom faces of the columnar electrode 
6 are pressurized and leveled, and subsequently the separation 
layer 24 is peeled off. 
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[Claims] 
[Claim 1] 

A flexible wiring board, comprising: a plurality of 
columnar electrodes embedded in a plurality of through holes 
formed in a film substrate and wiring formed on at least one 
surface of the film substrate and projected on one surface side 
of the film substrate, wherein the projecting end faces of these 
columnar electrodes are leveled to be flush with each other. 
[Claim 2] 

The flexible wiring board according to claim 1, wherein 
the wiring is formed on both surfaces of the film substrate, 
and the columnar electrodes are embedded in the through holes 
formed in these wirings. 
[Claim 3] 

The flexible wiring board according to claim 2, wherein 
a through hole different from the above through holes is formed 
in the corresponding predetermined parts of both wirings and 
the film substrate therebetween, and a columnar through hole 
conducting part is embedded in the different through hole. 
[Claim 4] 

The flexible wiring board according to any one of claims 
1 to 3, wherein at least some of the plurality of columnar 
electrodes are projected on the other surface side of the film 
substrate as well, and the projecting end faces are also leveled 
to be flush with each other. 
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[Claim 5] 

The flexible wiring board according to claim 4, wherein 
the height of the projecting part of the columnar electrode 
projected on one surface side of the film substrate is 
substantially equal to the height of the projecting part 
projected on the other surface side of the film substrate. 
[Claim 6] 

The flexible wiring board according to claim 4, wherein 
the height of the projecting part of the columnar electrode 
pro j ected on one surface side of the film substrate is different 
from the height of the projecting part projected on the other 
surface side of the film substrate. 
[Claim 7] 

The flexible wiring board according to any one of claims 
1 to 6, wherein metallic deposit is formed on the surface of 
the columnar electrode and the surface of the wiring. 
[Claim 8] 

A method of manufacturing a flexible wiring board, 
comprising: a process of forming a plurality of through holes 
by punching at least once in a plurality of parts of an area 
including a conductive layer of a film substrate at least one 
surface of which is provided with the conductive layer, a 
separation layer stacked on one surface of the film substrate 
through or not through a pressure sensitive adhesive agent 
layer and a columnar electrode forming conductive layer stacked 
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on the other surface of the film substrate, and embedding a 
columnar electrode formed of a punched piece from the columnar 
electrode forming conductive layer in the through holes of the 
film substrate including the conductive layer and the 
separation layer stacked on one surface of the film substrate; 
a process of removing the columnar electrode forming conductive 
layer; and a process of peeling off the separation layer. 
[Claim 9] 

The method of manufacturing a flexible wiring board 
according to claim 8, wherein after the columnar electrode 
forming conductive layer is removed, the top and bottom faces 
of the columnar electrodes embedded in the film substrate 
including the conductive layer and the through holes of the 
separation layer are pressurized and leveled. 
[Claim 10] 

The method of manufacturing a flexible wiring- board 
according to claim 8 or 9, wherein the thickness of the columnar 
electrode forming conductive layer is substantially equal to 
or a little larger than the total thickness of the film 
substrate including the conductive layer and the separation 
layer . 
[Claim 11] 

The method of manufacturing a flexible wiring board 
according to claim 8, wherein the columnar electrode forming 
conductive layer is made of low-melting point metal, after the 
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columnar electrode forming conductive layer is removed, a 
connecting terminal of an electronic part or a projecting 
electrode formed on the connecting terminal is joined to wiring 
made of the conductive layer formed on one surface of the film 
substrate, the separation layer is peeled off to partially 
project the columnar electrode on the other surface side of 
the film substrate, and the projecting part of the columnar 
electrode projected on the other surface side of the film 
substrate is formed as a ball-like part by heat treatment. 
[Claim 12] 

The method of manufacturing a flexible wiring board 
according to claim 11, wherein after the columnar electrode 
forming conductive layer is removed, and before the electronic 
part is joined, the top and bottom faces of the columnar 
electrode are pressurized and leveled. 
[Claim 13] 

The method of manufacturing a flexible wiring board 
according to claim 11 or 12, wherein the joining process is 
performed by forming a thermosetting resin layer on one surface 
of the film substrate including a wiring consisting of the 
conductive layer, placing the electronic part thereon, and 
applying predetermined temperature and pressure. 
[Claim 14] 

The method of manufacturing a flexible wiring board 
according to any one of claims 11 to 13, wherein the electronic 
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part is a semiconductor chip. 
[Claim 15] 

A method of manufacturing a flexible wiring board, 
comprising: a process of forming a plurality of through holes 
by punching at least once in a plurality of parts of an area 
including a conductive layer of a film substrate at least one 
surface of which is provided with the conductive layer, a first 
separation layer stacked on one surface of the film substrate 
through or not through a pressure sensitive adhesive agent 
layer, a second separation layer stacked on the other surface 
of the film substrate through or not through a pressure 
sensitive adhesive agent layer, and a columnar electrode 
forming conductive layer stacked on the second separation layer, 
and embedding a columnar electrode formed of a punched piece 
from the columnar electrode forming conductive layer in the 
through holes of the second separation layer, the film 
substrate including the conductive layer and the first 
separation layer; a process of removing the columnar electrode 
forming conductive layer and subsequently pressurizing the top 
and bottom faces of the columnar electrode embedded in the 
through holes of the second separation layer, the film 
substrate including the conductive layer and the first 
separation layer and leveling the same; and a process of peeling 
off the both separation layers. 
[Claim 16] 
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The method of manufacturing a flexible wiring board 
according to claim 15, wherein the thickness of the columnar 
electrode forming conductive layer is substantially equal to 
or a little larger than the total thickness of the film 
substrate including the conductive layer and both separation 
layers . 
[Claim 17] 

The method of manufacturing a flexible wiring board 
according to claim 15 or 16, wherein the thickness of the first 
separation layer is substantially equal to that of the second 
separation layer . 
[Claim 18] 

The method of manufacturing a flexible wiring board 
according to claim 15 or 16, wherein the thickness of the first 
separation layer is different from that of the second 
separation layer. 
[Claim 19] 

The method of manufacturing a flexible wiring board 
according to any one of claims 8 to 18, wherein the film 
substrate is punched together with the conductive layer formed 
on one of the surfaces thereof. 
[Claim 20] 

The method of manufacturing a flexible wiring board 
according to any one of claims 8 to 10 and claims 15 to 18, 
wherein the film substrate is punched together with the 
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conductive layers formed on both surfaces thereof. 
[Claim 21] 

The method of manufacturing a flexible wiring board 
according to claim 20, wherein a through hole different from 
the above through holes is formed in the corresponding 
predetermined parts of both conductive layers and the film 
substrate therebetween by punching, and a columnar through hole 
conducting part formed of a punched piece from a through hole 
conducting part forming conductive layer is embedded in the 
through hole. 
[Claim 22] 

The method of manufacturing a flexible wiring board 
according to claim 21, wherein the thickness of the through 
hole conducting part forming conductive layer is substantially 
equal to or a little larger than the total thickness of the 
film substrate and both conductive layers. 
[Claim 23] 

The method of manufacturing a flexible wiring board 
according to any one of claims 8 to 22, wherein the punching 
is performed once. 
[Claim 24] 

A joining structure of a flexible wiring board, 
comprising: a plurality of columnar electrodes embedded in a 
plurality of through holes formed in a film substrate and wiring 
formed on at least one surface of the film substrate, and also 
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projected on one surface of the film substrate, wherein a 
connecting terminal of an electronic part or a projecting 
electrode formed on the connecting terminal is joined to the 
projecting end faces of the columnar electrodes of a flexible 
wiring board where the projecting end faces of the columnar 
electrodes are leveled to be flush with each other. 
[Claim 25] 

The joining structure of a flexible wiring board 
according to claim 24 , wherein wiring is formed on both surfaces 
of the film substrate, and the columnar electrodes are embedded 
in through holes of the wirings. 
[Claim 26] 

The joining structure of a flexible wiring board 
according to claim 25, wherein a through hole different from 
the above through holes is formed the corresponding 
predetermined parts of both wirings and the film substrate - 
therebetween, and a columnar through hole conducting part is 
embedded in the different through hole. 
[Claim 27] 

The joining structure of a flexible wiring board 
according to any one of claims 24 to 26, wherein at least some 
of the plurality of columnar electrodes are projected on the 
other surface side of the film substrate as well, the end faces 
thereof are also leveled to be flush with each other, and a 
connecting terminal of a different electronic part or a 
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projecting electrode formed on the connecting terminal is 
joined to the projecting end face. 
[Claim 28] 

The joining structure of a flexible wiring board 
according to claim 27, wherein the height of the projecting 
part of the columnar electrode projected on one surface side 
of the film substrate is substantially equal to the height of 
the projecting part projected on the other surface side of the 
film substrate. 
[Claim 29] 

The joining structure of a flexible wiring board 
according to claim 27, wherein the height of the projecting 
part of the columnar electrode projected on one surface side 
of the film substrate is different from that of the projecting 
part projected on the other surface side of the film substrate. 
[Claim 30] 

The joining structure of a flexible wiring board 
according to any one of claims 24 to 29, wherein metallic 
deposit is formed on the surface of the columnar electrode and 
the surface of the wiring. 
[Claim 31] 

A joining structure of a flexible wiring board, wherein 
in a flexible wiring board including a plurality of low melting 
point metal balls, the bases of which are embedded in a 
plurality of through holes formed in a film substrate and wiring 
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formed on one surface of the film substrate, the parts thereof 
projected on the other surface side of the film substrate being 
formed as a ball-like part, a connecting terminal of an 
electronic part or a projecting electrode formed on the 
connecting terminal is joined to the wiring. 
[Claim 32] 

The joining structure of a flexible wiring board 
according to any one of claims 24 to 31, wherein a thermosetting 
resin layer is provided between the flexible wiring board and 
the electronic part. 
[Claim 33] 

The joining structure of a flexible wiring board 
according to any one of claims 24 to 32, wherein the electronic 
part is a semiconductor chip. 
[Claim 34] 

A joining method for a flexible wiring board, comprising: 
a process of forming a thermosetting resin layer in a 
predetermined area including columnar electrodes on one 
surface of a flexible wiring board including a plurality of 
columnar electrodes embedded in a plurality of through holes 
formed in a film substrate and wiring formed on at least one 
surface of the film substrate, and also projected on one surface 
of the film substrate, the projecting end faces of the columnar 
electrodes being leveled to be flush with each other; and a 
process of joining a connecting terminal of an electronic part 
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or a projecting electrode formed on the connecting terminal 
to the projecting end faces of the columnar electrodes of the 
flexible wiring board by application of predetermined 
temperature and pressure, and bonding the electronic part to 
one surface of the flexible wiring board through the 
thermosetting resin layer. 
[Claim 35] 

A joining method for a flexible wiring board, comprising: 
a process of forming a thermosetting resin layer in a 
predetermined area including columnar electrodes on both 
surfaces of a flexible wiring board including a plurality of 
columnar electrodes embedded in a plurality of through holes 
formed in a film substrate and wiring formed on at least one 
surface of the film substrate, and also projected on both 
surfaces of the film substrate, both the projecting end faces 
of the columnar electrodes being leveled to be flush with each 
other; and a process of joining connecting terminals of the 
respective electronic parts or projecting electrodes formed 
on the connecting terminals to both projecting end faces of 
the columnar electrodes of the flexible wiring board by 
application of predetermined temperature and pressure, and 
bonding the respective electronic parts to both surfaces of 
the flexible wiring board through the respective thermosetting 
resin layers. 

[Detailed Description of the Invention] 
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[0001] 

[Technical Field to which the Invention belongs] 

This invention relates to a flexible wiring board, a 
manufacturing method for it, a joining structure of a flexible 
wiring board and a joining method for it. 
[0002] 
[Prior Art] 

As an example of a liquid crystal display device, cited 
is one shown in Fig. 32. This liquid crystal display device 
is so constructed that a liquid crystal display panel 101 is 
connected to a circuit board 121 through a flexible wiring board 

111. In the device, the liquid crystal display panel 101 is 
so constructed that two glass substrates 102, 103 are stuck 
to each other through a substantially square sealing material 
(not shown) , and liquid crystal (not shown) is enclosed between 
both glass substrates 102, 103 inside the sealing material. 
In this case, the right side part of the lower glass substrate 
102 is projected from the upper glass substrate 103, and a 
connecting terminal 104 is provided on the upside of the 
projecting part. 

[0003] 

The flexible wiring board 111 includes a film substrate 

112. An output wiring 113 is provided on the substantially 
right side half of one surface of the film substrate 112, and 
an upper input wiring 114 is provided on the left thereof. A 
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lower input wiring 115 is provided on the left side of the other 
surface of the film substrate 111. The corresponding 
predetermined parts of both input wirings 114, 115 are 
conductive-connected through a through hole conducting part 
116 formed in a film substrate 112 or the like interposed 
between them by plating processing, 
[0004] 

A semiconductor chip 131 formed of LSI or the like is 
mounted in the substantially central part of one surface of 
the flexible wiring board 111 . That is, the semiconductor chip 
131 includes: an output projecting electrode 132, which is 
provided on the right of the lower surface and joined to one 
end part of the output wiring 113; and an input projecting 
electrode 133, which is provided on the left of the lower 
surface and joined to one end part of the upper input wiring 
114, whereby the chip is mounted on the substantially -central 
part of one surface of the flexible wiring board 111. In this 
case, an end-sealing resin layer 134 is provided between the 
lower surface of the semiconductor chip 131 and the upper 
surface of the flexible wiring board 111. 
[0005] 

Apart of the flexible wiring board 111, which is provided 
with an output wiring 113, is bent substantially U-shaped, the 
other end part of the output wiring 113 is joined to the 
connecting terminal 104 of the liquid crystal display panel 
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Ill through an anisotropic conductive adhesive 135, and a part 
of one end part of the lower input wiring 115 is joined to one 
end part of wiring 122 provided on a predetermined part of the 
upside of a circuit board 121 through an anisotropic conductive 
adhesive 136 . 
[0006] 

Further, as the prior art, a semiconductor device called 
BGA (ball grid array) is, as shown in Fig. 33, constructed as 
an example so that a semiconductor chip 151 formed of LSI or 
the like is mounted on the upper surface of a flexible wiring 
board 141 having a solder ball 145 on the lower surface side. 
In the device, the flexible wiring board 141 includes a film 
substrate 142 . The upside of the film substrate 142 is provided 
with wiring 143. A through hole 144 is provided in a part of 
the film substrate 142 corresponding to a predetermined part 
of the wiring 143. The solder ball 145 is provided in the 
through hole 144 and on the lower side thereof. 
[0007] 

The semiconductor chip 151 is mounted on a predetermined 
part of the upside of the flexible wiring board 141 through 
an anisotropic conductive adhesive 161. That is, a projecting 
electrode 152 provided in the peripheral part of the lower 
surface of the semiconductor chip 151 is conductive-connected 
to the upside of a pad part at the tip of the wiring 143 of 
the flexible wiring board 141 through conductive particles 162 
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of an anisotropic conductive adhesive 161. The lower surface 
of the semiconductor chip 151 is bonded to a predetermined part 
of the upside of the flexible wiring board 141 through an 
insulating adhesive 162 of the anisotropic conductive adhesive 
161. 
[0008] 

[Problems that the Invention is to Solve] 

In the flexible wiring board 111 shown in Fig. 32, however, 
the through hole conducting part 116 is formed by plating 
processing, so that the plating processing requires much time 
and an environmental problem is caused by plating waste liquid 
disposal, resulting in the problem of raising the cost. In 
the semiconductor chips 131, 151 shown in Fig. 32 and Fig. 33, 
the proj ecting electrodes 132, 133 and 152 are formed by plating 
processing, so in addition to the same problems as the above 
case, encountered rs the problem that since the projecting 
electrodes 132, 133, 152 are formed by photolithographic method, 
the process becomes longer to further raise the cost. In the 
anisotropic conductive adhesives 135, 136, 161 shown in Fig. 
32 and Fig. 33, as shown in Fig. 33 as a representative, very 
small conductive particles 162 are dispersed in the insulating 
adhesive 163, so encountered is the problem that the conductive 
particles 162 with a predetermined particle diameter are very 
expensive to raise the cost, and in addition to the above, 
conductive connection through the conductive particles 162 is 
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basically point contact to heighten connecting resistance. 
Further, in the flexible wiring board 141 shown in Fig. 33, 
in the case of forming the solder ball 145, flux is applied 
to the lower surface of the wiring 143 in each through hole 
144 (although actually application is performed in the state 
of inverting the upper and lower surfaces of one shown in Fig. 
33, the description deals with the state shown in Fig. 33), 
a solder ball with a predetermined particle diameter is 
disposed in each through hole 144, reflow is performed at a 
temperature above the melting point of the solder ball, and 
the flux is removed by washing, so encountered is the problem 
that the process is long, the solder ball with a predetermined 
particle diameter is very expensive, and the cost is high. The 
problem of the invention is to form the through hole conducting 
part of the flexible wiring board without any environmental 
problem in a short-process and at a low cost. - Another problem 
of the invention is to form a columnar electrode on the flexible 
wiring board without any environmental problem in a short 
process and at a low cost to eliminate the need of forming a 
projecting electrode on the semiconductor chip. It is still 
another problem of the invention to join the flexible wiring 
board and an electronic part such as a semiconductor chip to 
each other at a low cost and lower the connecting resistance. 
It is still another problem of the invention to form a low 
melting point metal ball made of a solder ball on the flexible 
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wiring board in a short process and at a low cost, 
[0009] 

[Means for Solving the Problem] 

According to the invention described in claim 1, a 
flexible wiring board includes: a plurality of columnar 
electrodes embedded in a plurality of through holes formed in 
a film substrate and wiring formed on at least one surface of 
the film substrate and projected on one surface side of the 
film substrate, wherein the projecting end faces of these 
columnar electrodes are leveled to be flush with each other. 
According to the invention described in claim 2, the flexible 
wiring board is characterized in that in the invention of claim 
1, the wiring is formed on both surfaces of the film substrate, 
and the columnar electrodes are embedded in the through holes 
formed in these wirings. According to the invention described 
in claim 3~, the f lexible wiring board is characterized in that 
in the invention of claim 2, a through hole different from the 
above through holes is formed in the corresponding 
predetermined parts of both wirings and the film substrate 
therebetween, and a columnar through hole conducting part is 
embedded in the different through hole. According to the 
invention described in claim 4, the flexible wiring board is 
characterized in that in the invention of any one of claims 
1 to 3, at least some of the plurality of columnar electrodes 
are projected on the other surface side of the film substrate 
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as well, and the projecting end faces are also leveled to be 
flush with each other. According to the invention described 
in claim 5, the flexible wiring board is characterized in that 
in the invention of claim 4, the height of the projecting part 
of the columnar electrode projected on one surface side of the 
film substrate is substantially equal to the height of the 
projecting part projected on the other surface side of the film 
substrate. According to the invention of claim 6, the flexible 
wiring board is characterized in that in the invention of claim 
4, the height of the projecting part of the columnar electrode 
projected on one surface side of the film substrate is different 
from the height of the projecting part projected on the other 
surface side of the film substrate. According to the invention 
described in claim 7, the flexible wiring board is 
characterized in that in the invention of any one of claims 
1 to 6, metallic deposit is formed on the surface of the columnar 
electrode and the surface of the wiring. According to the 
invention described in claim 8, a method of manufacturing a 
flexible wiring board includes: a process of forming a 
plurality of through holes by punching at least once in a 
plurality of parts of an area including a conductive layer of 
a film substrate at least one surface of which is provided with 
the conductive layer, a separation layer stacked on one surface 
of the film substrate through or not through a pressure 
sensitive adhesive agent layer and a columnar electrode forming 
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conductive layer stacked on the other surface of the film 
substrate, and embedding a columnar electrode formed of a 
punched piece from the columnar electrode forming conductive 
layer in the through holes of the film substrate including the 
conductive layer and the separation layer stacked on one 
surface of the film substrate; a process of removing the 
columnar electrode forming conductive layer; and a process of 
peeling off the separation layer. According to the invention 
described in claim 9, the method of manufacturing a flexible 
wiring board is characterized in that in the invention of claim 
8, after the columnar electrode forming conductive layer is 
removed, the top and bottom faces of the columnar electrodes 
embedded in the film substrate including the conductive film 
and the through holes of the separation layer are pressurized 
and leveled. According to the invention described in claim 
10, the method of manufacturing a flexible wiring board is 
characterized in that in the invention of claim 8 or 9, the 
thickness of the columnar electrode forming conductive layer 
is substantially equal to or a little larger than the total 
thickness of the film substrate including the conductive layer 
and the separation layer. According to the invention 
described in claim 11, the method of manufacturing a flexible 
wiring board is characterized in that in the invention of claim 
8, the columnar electrode forming conductive layer is made of 
low-melting point metal, after the columnar electrode forming 



22 



conductive layer is removed, a connecting terminal of an 
electronic part or a projecting electrode formed on the 
connecting terminal is joined to wiring made of the conductive 
layer formed on one surface of the film substrate, the 
separation layer is peeled off to partially project the 
columnar electrode on the other surface side of the film 
substrate, and the projecting part of the columnar electrode 
projected on the other surface side of the film substrate is 
formed as a ball-like part by heat treatment. According to 
the invention described in claim 12, the method of 
manufacturing a flexible wiring board is characterized in that 
in the invention of claim 11, after the columnar electrode 
forming conductive layer is removed, and before the electronic 
part is joined, the top and bottom faces of the columnar 
electrode are pressurized and leveled. According to the 
invention described in claim 13, the method of manufacturing 
a flexible wiring board is characterized in that in the 
invention of claim 11 or 12, the joining process is performed 
by forming a thermosetting resin layer on one surface of the 
film substrate including a wiring consisting of the conductive 
layer, placing the electronic part thereon, and applying 
predetermined temperature and pressure. According to the 
invention described in claim 14, the method of manufacturing 
a flexible wiring board is characterized in that in the 
invention of any one of claims 11 to 13, the electronic part 
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is a semiconductor chip. According to the invention described 
in claim 15, a method of manufacturing a flexible wiring board 
includes: a process of forming a plurality of through holes 
by punching at least once in a plurality of parts of an area 
including a conductive layer of a film substrate at least one 
surface of which is provided with the conductive layer, a first 
separation layer stacked on one surface of the film substrate 
through or not through a pressure sensitive adhesive agent 
layer, a second separation layer stacked on the other surface 
of the film substrate through or not through a pressure 
sensitive adhesive agent layer, and a columnar electrode 
forming conductive layer stacked on the second separation layer, 
and embedding a columnar electrode formed of a punched piece 
from the columnar electrode forming conductive layer in the 
through holes of the second separation layer, the film 
substrate including the conductive layer and the first* 
separation layer; a process of removing the columnar electrode 
forming conductive layer and subsequently pressuri zing the top 
and bottom faces of the columnar electrode embedded in the 
through holes of the second separation layer, the film 
substrate including the conductive layer and the first 
separation layer and leveling the same; and a process of peeling 
off the both separation layers. According to the invention 
described in claim 16, the method of manufacturing a flexible 
wiring board is characterized in that in the invention of claim 
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15, the thickness of the columnar electrode forming conductive 
layer is substantially equal to or a little larger than the 
total thickness of the film substrate including the conductive 
layer and both separation layers. According to the invention 
described in claim 17, the method of manufacturing the flexible 
wiring board is characterized in that in the invention of claim 
15 or 16, the thickness of the first separation layer is 
substantially equal to that of the second separation layer. 
According to the invention described in claim 18, the method 
of manufacturing a flexible wiring board is characterized in 
that in the invention of claim 15 or 16, the thickness of the 
first separation layer is different from that of the second 
separation layer. According to the invention described in 
claim 19, the method of manufacturing a flexible wiring board 
is characterized in that in the invention of any one of claims 
8 to 18, the film substrate is punched together with the 
conductive layer formed on any one of the surfaces thereof. 
According to the invention described in claim 20, the method 
of manufacturing a flexible wiring board is characterized in 
that in the invention any one of claims 8 to 10 and claims 15 
to 18, the film substrate is punched together with the 
conductive layers formed on both surfaces thereof. According 
to the invention described in claim 21, the method of 
manufacturing a flexible wiring board is characterized in that 
in the invention of claim 20, a through hole different from 
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the above through holes is formed in the corresponding 
predetermined parts of both conductive layers and the film 
substrate therebetween by punching, and a columnar through hole 
conducting part formed of a punched piece from a through hole 
conducting part forming conductive layer is embedded in the 
through hole. According to the invention described in claim 
22, the method of manufacturing a flexible wiring board is 
characterized in that in the invention of claim 21, the 
thickness of the through hole conducting part forming 
conductive layer is substantially equal to or a little larger 
than the total thickness of the film substrate and both 
conductive layers. According to the invention described in 
claim 23, the method of manufacturing a flexible wiring board 
is characterized in that in the invention of any one of claims 
8 to 22, the punching is performed once. According to the 
invention as described in claim 24, a joining structure~of a 
flexible wiring board, includes: a plurality of columnar 
electrodes embedded in a plurality of through holes formed in 
a film substrate and wiring formed on at least one surface of 
the film substrate, and also projected on one surface of the 
film substrate, wherein a connecting terminal of an electronic 
part or a projecting electrode formed on the connecting 
terminal is joined to the projecting end faces of the columnar 
electrodes of a flexible wiring board where the projecting end 
faces of the columnar electrodes are leveled to be flush with 



each other. According to the invention described in claim 25, 
the joining structure of a flexible wiring board is 
characterized in that in the invention of claim 24, wiring is 
formed on both surfaces of the film substrate, and the columnar 
electrodes are embedded in through holes of the wirings. 
According to the invention described in claim 26, the joining 
structure of a flexible wiring board is characterized in that 
in the invention of claim 25, a through hole different from 
the above through holes is formed the corresponding 
predetermined parts of both wirings and the film substrate 
therebetween, and a columnar through hole conducting part is 
embedded in the different through hole. According to the 
invention described in claim 27, the joining structure of a 
flexible wiring board is characterized in that in the invention 
of any one of claims 24 to 26, at least some of the plurality 
of columnar electrodes are projected on the other surface side 
of the film substrate as well, the end faces thereof are also 
leveled to be flush with each other, and a connecting terminal 
of a different electronic part or a projecting electrode formed 
on the connecting terminal is joined to the projecting end face. 
According to the invention described in claim 28, the joining 
structure of a flexible wiring board is characterized in that 
in the invention of claim 27, the height of the projecting part 
of the columnar electrode projected on one surface side of the 
film substrate is substantially equal to the height of the 
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projecting part projected on the other surface side of the film 
substrate. According to the invention described in claim 29, 
the joining structure of a flexible wiring board is 
characterized in that in the invention of claim 27 , the height 
of the projecting part of the columnar electrode projected on 
one surface side of the film substrate is different from that 
of the projecting part projected on the other surface side of 
the film substrate. According to the invention described in 
claim 30, the joining structure of a flexible wiring board is 
characterized in that in the invention of any one of claims 
24 to 29, metallic deposit is formed on the surface of the 
columnar electrode and the surface of the wiring. According 
to the invention described in claim 31, a joining structure 
of a flexible wiring board is characterized in that in a 
flexible wiring board including a plurality of low melting 
point metal' balls, the bases of which are embedded in a~ 
plurality of through holes formed in a film substrate and wiring 
formed on one surface of the film substrate, the parts thereof 
projected on the other surface side of the film substrate being 
formed as a ball-like part, a connecting terminal of an 
electronic part or a projecting electrode formed on the 
connecting terminal is joined to the wiring. According to the 
invention as described in claim 32, the joining structure of 
a flexible wiring board is characterized in that in the 
invention of any one of claims 24 to 31, a thermosetting resin 
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layer is provided between the flexible wiring board and the 
electric part* According to the invention as described in 
claim 33, the jointing structure of the flexible wiring board 
is characterized in that in the invention of any one of claims 
24 to 32 , the electric part is a semiconductor chip. According 
to the invention as described in claim 34, a joining method 
for a flexible wiring board includes: a process of forming a 
thermosetting resin layer in a predetermined area including 
columnar electrodes on one surface of a flexible wiring board 
including a plurality of columnar electrodes embedded in a 
plurality of through holes formed in a film substrate and wiring 
formed on at least one surface of the film substrate, and also 
projected on one surface of the film substrate, the projecting 
end faces of the columnar electrodes being leveled to be flush 
with each other; and a process of joining a connecting terminal 
of an electronic part or a projecting electrode formed. on the 
connecting terminal to the projecting end faces of the columnar 
electrodes of the flexible wiring board by application of 
predetermined temperature and pressure, and bonding the 
electronic part to one surface of the flexible wiring board 
through the thermosetting resin layer. According to the 
invention described in claim 35, a joining method of a flexible 
wiring board includes: a process of forming a thermosetting 
resin layer in a predetermined area including columnar 
electrodes on both surfaces of a flexible wiring board 
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including a plurality of columnar electrodes embedded in a 
plurality of through holes formed in a film substrate and wiring 
formed on at least one surface of the film substrate, and also 
projected on both surfaces of the film substrate, both the 
projecting end faces of the columnar electrodes being leveled 
to be flush with each other; and a process of joining connecting 
terminals of the respective electronic parts or projecting 
electrodes formed on the connecting terminals to both 
projecting end faces of the columnar electrodes of the flexible 
wiring board by application of predetermined temperature and ' 
pressure, and bonding the respective electronic parts to both 
surfaces of the flexible wiring board through the respective 
thermosetting resin layers. According to the invention, when 
the columnar electrodes formed of the punched piece from the 
columnar electrode forming conductive layer are embedded in 
the through holes formed in the film substrate and both wirings 
formed on both surfaces of the film substrate, both wirings 
can be conductive-connected through the columnar electrodes, 
that is, the columnar electrodes formed of the punched piece 
from the columnar electrode forming conductive layer can be 
also served as the through hole conducting part. As a result, 
as compared with the case of forming the through hole conducting 
part by plating processing, the through hole conducting part 
can be formed without any environmental problem in a shorter 
process and at a lower cost. Further, according to the 
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invention, the columnar electrodes formed of the punched piece 
from the columnar electrode forming conductive layer are 
embedded in the through holes of the film substrate including 
the conductive layer and the separation layers, and the 
separation layers are peeled off to partially project the 
columnar electrodes over the film substrate, whereby the need 
of forming the projecting electrode to the semiconductor chip 
is eliminated, besides as compared with the case of forming 
the columnar electrode by plating processing, the columnar 
electrode may be formed on the flexible wiring board without 
any environmental problem in a shorter process and at a lower 
cost. In this case, the reason why the top and bottom faces 
of the columnar electrodes embedded in the through holes of 
the film substrate including the conductive layers and the 
separation layers are leveled by pressurization is that the 
top and bottom faces of the columnar electrodes are made flat * 
and the projecting parts of the columnar electrodes projected 
from the film substrate are made uniform in height. Further, 
according to the invention, the connecting terminal of an 
electronic part such as a semiconductor chip or the projecting 
electrode formed on the connecting terminal is joined to the 
projecting end face of the columnar electrode of the flexible 
wiring board, whereby since the junction is a surface contact, 
connecting resistance can be lowered, and since the expensive 
anisotropic adhesive is not used, the cost may be reduced. 
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Further, according to the invention, the projecting parts of 
the columnar electrodes formed of the punched piece from the 
columnar electrode forming conductive layer made of low melting 
point metal, which are projected over the film substrate, are 
formed as a ball-like part by heat treatment,, whereby as 
compared with the case of using the conventional solder ball, 
the low melting point metal ball formed of the solder ball or 
the like can be formed on the flexible wiring board in a shorter 
process and at a lower cost. 
[0010] 

[Mode for Carrying Out the Invention] 
(First Embodiment) 

Fig. 1 is a sectional view of the principal part of a 
joining structure of a flexible wiring board as a first 
embodiment of the invention. In this joining structure of the 
flexible wiring board, a semiconductor chip 11 -formed of LSI 
or the like is mounted on the upside of the flexible wiring 
board 1 having a double-sided wiring structure. In the 
structure, the flexible wiring board 1 includes a film 
substrate 2. The upper surface and the lower surface of the 
film substrate 2 are provided with wirings 3, 4. A through 
hole 5 is provided in the corresponding predetermined parts 
of both wirings 3, 4 and the film substrate 2 interposed 
therebetween. The lower part of a columnar electrode 6 is 
embedded in the through hole 5, and the upper part of the 
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columnar electrode 6 is projected on the upper surface side 
of. the film substrate 2 (hereinafter the projecting part is 
referred to as a projecting part 6a) . The lower part of the 
columnar electrode 6 is conductive-connected to both wirings 
3, 4 in close contact with the inner wall surfaces of the through 
holes 5 of both wirings 3, 4. Accordingly, the columnar 
electrode 6 also serves as a through hole conducting part for 
conductive connection of both wirings 3, 4. The columnar 
electrode 6 is provided in a multiple, and disposed in the 
positions respectively corresponding to a plurality of 
connecting pads 13 of a semiconductor chip 11 mentioned later. 
[0011] 

The semiconductor chip 11 includes a semiconductor 
substrate 12 formed of a silicon substrate or the like* The 
peripheral part of the lower surface of the semiconductor 
substrate 12 is provided with a plurality of connecting padis 
(connecting terminals) 13. An insulating film 14 is provided 
on the whole lower surface of the semiconductor substrate 12 
including the peripheral parts of the connecting pads 13, and 
the central part of the connecting pad 13 is exposed through 
an opening part 15 formed in the insulating film 14. The 
semiconductor chip 11 is mounted on a predetermined part of 
the upside of the flexible wiring board 1, with the exposed 
surface of the connecting pad 13 joined to the upside of the 
columnar electrode 6 of the flexible wiring board 1, and with 
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the lower surface of the insulating film 14 bonded to a 
predetermined part of the upside of the flexible wiring board 
1 through a thermosetting resin layer 16. 
[0012] 

An example of a method of manufacturing the joining 
structure of the flexible wiring board will now be described. 
First, as shown in Fig. 2, wiring forming conductive layers 
21, 22 formed of copper foil or the like are stacked on the 
upper surface and the lower surface of a film substrate 2 formed 
of polyimide, aramid, liquid crystal polymer or the like, and 
further a columnar electrode forming conductive layer 23 formed 
of solder, copper or the like and a separation layer 24 formed 
of PET (polyethylene terephthalate ) or the like are provided. 
Among these, the separation layer 24 is stuck to the lower 
surface of the lower wiring forming conductive layer 22 through 
an acrylic slightly pressure sensitive adhesive agent" layer 

(not shown) applied to the upper surface thereof in order to 
improve the workability. 

[0013] 

An example of thickness of each material will now be 

described. The thickness of the film substrate 2 is 25 urn, 
the thickness of the wiring forming conductive layers 21, 22 

is 12 |om, the thickness of the separation layer 24 is 50 |jm, 
and the thickness of the acrylic slightly pressure sensitive 
adhesive agent layer is 7 |im. The thickness of the columnar 
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electrode forming conductive layer 23 is substantially equal 

to or a little larger than 106 |xm, which is the total thickness 
of the film substrate 2, the wiring forming conductive layers 
21, 22, the separation layer 24 and the acrylic slightly 
pressure sensitive adhesive agent layer, by about 1 to 10 p 
(hereinafter the description deals with the case where the 
thickness is a little larger, and also deals with the case of 
substantially equal thickness at need) . In this case, the 
thickness of the separation layer 24 corresponds to the height 
of the projecting part 6a of the columnar electrode 6 shown 
in Fig. 1. Accordingly, when the thickness of the separation 

layer 24 is made further larger than 50 |im, and the thickness 
of the columnar electrode forming conductive layer 23 is made 
further larger corresponding thereto, the height of the 
projecting part 6a of the columnar electrode 6 shown in Fig. 

1 can be further increased. 

[0014] 

On the other hand, in the case of this manufacturing 
method, as shown in Fig. 2, punching upper metal mold 2 5 and 
lower metal mold 27 are used. The lower surface of the upper 
metal mold 25 and the lower metal mold 27 include projections 
26 and through holes 28 provided in the positions corresponding 
to the columnar electrodes 6 shown in Fig. 1. In this case, 
although the height of the projection 2 6 of the upper metal 
mold 25 is substantially equal to the thickness of the columnar 
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electrode forming conductive layer 23, it may be a little higher 
than that* Accordingly, in the case of making the height of 
the projecting part 6a of the columnar electrode 6 shown in 
Fig. 1 further higher, the thickness of the columnar electrode 
forming conductive layer 23 is further increased corresponding 
thereto, so the upper metal mold 25 to be used is further 
increased in height of the projection 26. 
[0015] 

In the case of manufacturing the joining structure of 
the flexible wiring board shown in Fig. 1, first, as shown in 
Fig. 2, the film substrate 2 having both wiring forming 
conductive layers 21, 22 and the separation layer 24 are placed 
with the separation layer 24 down on the upside of the lower 
metal mold 27, and the columnar electrode forming conductive 
layer 23 is placed on the upside of the upper wiring forming 
conductive layer 21. Subsequently, the upper metal mold 25 
is lowered. Whereupon, as shown in Fig. 3, the columnar 
electrode forming conductive layer 23 is punched by the 
projections 2 6 of the upper metal mold 2 5, the upper wiring 
forming conductive layer 21, the film substrate 2, the lower 
wiring forming conductive layer 22 and the separation layer 
24 are punched by the columnar electrodes 6 formed of the 
punched pieces, and the punched pieces 29 are discharged from 
the through holes 28 of the lower metal mold 27. Thus, the 
through holes 5 are formed in the upper wiring forming 
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conductive layer 21, the film substrate 2, the lower wiring 
forming conductive layer 22 and the separation layer 24, and 
also the columnar electrodes 6 are embedded in the through holes 
5. 

[0016] 

In this state, since the height of the projection 26 of 
the upper metal mold 25 is substantially equal to the thickness 
of the columnar electrode forming conductive layer 23, the 
lower surface of the projection 26 is substantially flush with 
the upside of the upper wiring forming conductive layer 21, 
so that the top face of the columnar electrode 6 is 
substantially flush with the upside of the upper wiring forming 
conductive layer 21. Further, since the thickness of the 
columnar electrode forming conductive layer 23 is a little 
larger than the total thickness of the film substrate 2, the 
wiring forming conductive layers 21, 22 and the separation 
layer 24, the lower part of the columnar electrode 6 is a little 
projected on the lower surface side of the separation layer 
24. On the other hand, when the height of the projection 26 
of the upper metal mold 25 is larger than the thickness of the 
columnar electrode forming conductive layer 23, the lower 
surface of the projection 26 is a little recessed in the through 
hole 5 of the upper wiring forming conductive layer 21, and 
the top face of the columnar electrode 6 is a little lower than 
the upside of the upper wiring forming conductive layer 21, 
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so that the projection amount of the lower part of the columnar 
electrode 6 to the lower surface side of the separation layer 
24 is a little increased. 
[0017] 

In this state, since the upper wiring forming conductive 
layer 21, the film substrate 2, the lower wiring forming 
conductive layer 22 and the separation layer 24 are punched 
by the columnar electrodes 6 formed of the punched pieces of 
the columnar electrode forming conductive layer 23, the bottom 
faces of the columnar electrodes 6 are suitably subjected to 
pressure, variation is caused in the surface roughness of the 
bottom faces, and since the lower surface side are crushed, 
the whole columnar electrodes 6 are varied in height. 
[0018] 

Subsequently, the upper metal mold 25 is lifted, the 
columnar electrode forming conductive layer 23 is taken out," 
and also the film substrate 2 including the columnar electrodes 
6 and the separation layer 24 are taken out. The columnar 
electrode forming conductive layer 23 is now unnecessary. 
Subsequently, as shown in Fig. 4, the film substrate 2 including 
the columnar electrodes 6 and the separation layer 24 are placed 
with the separation layer 24 down on the upside of a lower 
pressure plate 31, and pressurized by lowering an upper 
pressure plate 32. Whereupon, the parts of the columnar 
electrodes 6 projected from the lower surface of the separation 



38 



layer 24 are suitably crushed, and the bottom faces thereof 
are leveled to be flat. At this time, even when the top faces 
of the columnar electrodes 6 are substantially flush with the 
upside of the upper wiring forming conductive layer 21, or a 
Tittle lower than the upside of the upper wiring forming 
conductive layer 21, the film substrate 2 and the separation 
layer 24 are suitably and uniformly crushed, whereby the top 
faces of the columnar electrodes 6 are also leveled to be flat. 
When the top and bottom faces of the columnar electrodes 6 are 
leveled, the whole columnar electrodes 6 are made uniform in 
height. Further, the columnar electrode 6 is subjected to 
force orthogonal to the height direction and bulged, thereby 
especially bringing the upper part of the columnar electrode 
6 further strongly into close contact with the inner wall 
surfaces of the through holes 5 of both wiring forming 
conductive layers 21, 22. In this case, especially the 
separation layer 24 functions to prevent buckling and bending 
of the columnar electrode 6, the top and bottom faces of which 
are leveled. 
[0019] 

In the case where the thickness of the columnar electrode 
forming conductive layer 23 is substantially equal to the total 
thickness of the film substrate 2, the wiring forming 
conductive layers 21, 22 and the separation layer 24, when the 
pressurizing force of the upper pressure plate 32 is made 
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stronger, the film substrate 2 and the separation layer 24 are 
more largely and equally crushed so that the top and bottom 
faces of the columnar electrodes 6 are leveled and the columnar 
electrodes 6 are made uniform in height. 
[0020] 

Subsequently, when the upper pressure plate 32 is lifted, 
the top and bottom faces of the film substrate including the 
columnar electrodes and the separation layer placed on the 
lower pressure plate 31 are inverted, and the separation layer 
24 is peeled off together with the acrylic slightly pressure 
sensitive adhesive agent layer, as shown in Fig. 5, the upper 
parts of the columnar electrodes 6, the lower parts of which 
are embedded in the through holes 5 formed in the film substrate 
2 and both wiring forming conductive layers 21, 22, are 
projected on the upper surface side of the film substrate 2. 
Subsequently, when both wiring forming conductive layers 21, 
22 are patterned, as shown in Fig. 6, both wirings 3, 4 are 
formed. After that, being not shown, metallic deposits made 
of tin, copper, nickel, gold or the like are formed on the 
surfaces of the columnar electrodes 6 and both wirings 3, 4 
by electroless plating at need. Thus, the flexible wiring 
board 1 including the columnar electrodes 6 is obtained. 
[0021] 

Subsequently, as shown in Fig. 7, a thermosetting resin 
layer 16 made of epoxy resin or polyurethane resin is formed 
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on a predetermined part of the upside of the film substrate 
2 outside of the columnar electrodes 6 by potting or the like, 
and subsequently temporarily press-bonded by application of 
pressure at a temperature lower than the curing temperature 
of the thermosetting resin layer 16. In this case, a 
thermosetting resin sheet made of epoxy resin or polyurethane 
resin may be used. In this state, the top faces of the columnar 
electrodes 6 are substantially flush with the upside of the 
thermosetting resin layer 16. 
[0022] 

Subsequently, as shown in Fig. 1, with an exposed surface 
of the connecting pad 13 of the semiconductor chip 11 located 
on the top face of the columnar electrode 6 of the flexible 
wiring board 1 , final press-bonding is performed by application 
of predetermined temperature and pressure, thereby joining the 
exposed surface of the connecting pad 13 of the semiconductor 
chip 11 to the top face of the columnar electrode 6 of the 
flexible wiring board 1, and also bonding the lower surface 
of the insulating film 14 of the semiconductor chip 11 to a 
predetermined part of the upside of the flexible wiring board 
1 through the thermosetting resin layer 16 so that the 
semiconductor chip 11 is mounted on a predetermined part of 
the upside of the flexible wiring board 1. Thus, the joining 
structure of the flexible wiring board shown in Fig. 1 is 
obtained. 
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[0023] 

In the thus obtained joining structure of the flexible 
wiring board, the columnar electrodes 6 made of the punched 
pieces from the columnar electrode forming conductive layer 
23 made of solder, copper or the like are embedded in the through 
holes 5 of the film substrate 2 and both wirings 3, 4 formed 
on both surfaces of the film substrate 2, so that as described 
above, both wirings 3, 4 can be conductive-connected through 
the columnar electrodes 6, and the columnar electrodes 6 made 
of the punched pieces from the columnar electrode forming 
conductive layer 23 can be also served as the through hole 
conducting part. As a result, as compared with the case of 
forming the through hole conducting part by plating processing, 
the through hole conducting part of the flexible wiring board 
1 can be formed without any environmental problem in a shorter 
process at a lower cost, - .. .. 

[0024] 

Further, as shown in Fig. 3, the columnar electrodes 6 
made of the punched pieces from the columnar electrode forming 
conductive layer 23 are embedded in the through holes 6 of the 
upper wiring forming conductive layer 21, the film substrate 
2, the lower wiring forming conductive layer 22 and the 
separation layer 24, and the separation layer 24 is peeled off 
to project the upper parts of the columnar electrodes 6 on the 
upper surface side of the film substrate 2 as shown in Fig. 
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5, so that as compared with the case of forming the columnar 
electrodes by plating processing, the columnar electrodes 6 
can be formed on the flexible wiring board 1 without any 
environmental problem in a shorter process and at a lower cost. 
As shown in Fig. 1, the exposed surface of the connecting pad 
13 of the semiconductor chip 11 is joined to the top face of 
the columnar electrode 6 of the flexible wiring board 1, whereby 
the need of forming the projecting electrode to the 
semiconductor chip 11 is eliminated. 
[0025] 

Further, since the connecting pad 13 of the semiconductor 
chip 11 is joined to the top face of the columnar electrode 
6 of the flexible wiring board 1, the joining makes a surface 
contact to lower the connecting resistance. Further, since 
an expensive anisotropic conductive adhesive 163 shown in Fig. 
33 is not used, the cost can be reduced. Further, in this case, 
the thermosetting resin layer 16 is temporarily press-bonded 
to the predetermined part of the upside of the flexible wiring 
board 1, and with the semiconductor chip 11 placed thereon, 
and final press-bonding is performed, so that as compared with 
the prior art shown in Fig. 32, the work time can be shortened. 
That is, in the case of the prior art shown in Fig. 32, after 
the semiconductor chip 131 is joined to the upside of the 
flexible wiring board 111 by thermo compression bonding, an 
end-sealing resin layer 134 is formed by potting or the like, 
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so that it takes much time to inject end-sealing resin between 
the semiconductor chip 131 and the flexible wiring board 111 
by a capillary phenomenon. 
[0026] 

(Second Embodiment) 

Fig. 8 is a sectional view of the principal part of a 
joining structure of a flexible wiring board as a second 
embodiment of the invention. In this joining structure of the 
flexible wiring board, semiconductor chips 11A, 11B formed of 
LSI or the like are mounted on the upper surface and the lower 
surface of the flexible wiring board 1 having a double-sided 
wiring structure. In the structure, the flexible wiring board 

1 includes a film substrate 2. The upper surface and the lower 
surface of the film substrate 2 are provided with wirings 3, 
4. • A through hole 5 is provided in the corresponding 
predetermined parts of both wirings 3, 4 and the film substrate 

2 interposed therebetween. The central part of a columnar 
electrode 6 is embedded in the through hole 5, and the upper 
part and the lower part of the columnar electrode 6 are 
projected on the upper surface side and the lower surface side 
of the film substrate 2 (hereinafter these projecting parts 
are referred to as a upper projecting part 6a and a lower 
projecting part 6b) . The columnar electrode 6 is 
conductive-connected to both wirings 3, 4 in close contact with 
the inner wall surfaces of the through holes 5 of both wirings 
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3, 4. Accordingly, the central part of the columnar electrode 
6 also serves as a through hole conducting part for conductive 
connection of both wirings 3, 4. The columnar electrode 6 is 
provided in a multiple, and disposed in the positions 
respectively corresponding to a plurality of connecting pads 
13A, 13B of the semiconductor chips 11A, 11B mentioned later. 
[0027] 

The semiconductor chips 11A 11B include semiconductor 
substrates 12A, 12B formed of a silicon substrate or the like. 
The peripheral parts of the lower surface and the upper surface 
of the semiconductor substrates 12A, 12B are provided with a 
plurality of connecting pads 13A, 13B. Insulating films 14A, 
14B are provided on the whole lower surface and the whole upper 
surface of the semiconductor substrates 12A, 12B including the 
peripheral parts of the connecting pads 13A, 13B, and the 
central parts of the connecting pads- 13A, 13B are exposed 
through opening parts 15A, 15B formed in the insulating films 
14A, 14B. The semiconductor chips 11A, 11B are mounted at 
predetermined parts of the upper surface and the lower surface 
of the flexible wiring board 1 are by the lower surface and 
the upper surface of the insulating films 14A, 14B being bonded 
at the predetermined parts of the upper surface and the lower 
surface of the flexible wiring board 1 through thermosetting 
resin layers 16A, 16B, in the state that the exposed surfaces 
of the connecting pads 13A, 13B joined to the top face and the 
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bottom face of the columnar electrode 6 of the flexible wiring 
board 1 . 
[0028] 

An example of a method of manufacturing the joining 
structure of the flexible wiring board will now be described. 
First, as shown in Fig. 9, wiring forming conductive layers 
21, 22 formed of copper foil or the like are stacked on the 
upper surface and the lower surface of a film substrate 2 formed 
of polyimide, aramid, liquid crystal polymer or the like, and 
further a columnar electrode forming conductive layer 23 formed 
of solder, copper or the like and separation layers 24A, 24B 
formed of PET or the like are provided. In this case, the 
separation layers 24A, 24B are stuck to the upper surfaces and 
the lower surfaces of the wiring forming conductive layers 21, 
22 through an acrylic slightly pressure sensitive adhesive 
agent layer (not shown) applied to the lower surface- and the 
upper surface thereof in order to improve the workability. 
[0029] 

An example of thickness of each material will now be 
described. The thickness of the film substrate 2 is 25 jam, 
the thickness of the wiring forming conductive layers 21, 22 
is 12 jam, the thickness of the separation layers 24A, 24B is 
50 nm, and the thickness of the acrylic slightly pressure 
sensitive adhesive agent layer is 7 |im. The thickness of the 
columnar electrode forming conductive layer 23 is 
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substantially equal to or a little larger than 163 \sm, which 
is the total thickness of the film substrate 2, the wiring 
forming conductive layers 21, 22, the separation layers 24A, 
24B and the acrylic slightly pressure sensitive adhesive agent 
layer, by about 1 to 10 jam (hereinafter the description deals 
with the case where the thickness is a little larger) . In this 
case, the thickness of the separation layers 24A, 24B 
corresponds to the height of the upper projecting part 6a and 
the lower projecting part 6b of the columnar electrode 6 shown 
in Fig, 8. Accordingly, when the thickness of the separation 
layers 24A, 24B is made further larger than 50 |Jia, and the 
thickness of the columnar electrode forming conductive layer 
23 is made further larger corresponding thereto, the height 
of the upper projecting part 6a and the lower projecting part 
6b of the columnar electrode 6 shown in Fig, 8 can be further 
increased. 
[0030] 

On the other hand, in the case of this manufacturing 
method, as shown in Fig, 9, punching upper metal mold 25 and 
lower metal mold 27 are used. The lower surface of the upper 
metal mold 25 and the lower metal mold 27 include projections 
2 6 and through holes 28 provided in the positions corresponding 
to the columnar electrodes 6 shown in Fig. 8. In this case, 
although the height of the projection 2 6 of the upper metal 
mold 25 is substantially equal to the thickness of the columnar 
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electrode forming conductive layer 23, it may be a little higher 
than that- Accordingly, in the case of making the height of 
the upper projecting part 6a and the lower projecting part 6b 
of the columnar electrode 6 shown in Fig. 8 further higher, 
the thickness of the columnar electrode forming conductive 
layer 23 is further increased corresponding thereto, so the 
upper metal mold 25 to be used is further increased in height 
of the projection 26. 
[0031] 

In the case of manufacturing the joining structure of 
the flexible wiring board shown in Fig. 8, first, as shown in 
Fig. 9, the film substrate 2 having both wiring forming 
conductive layers 21, 22 and the separation layers 24A, 24B 
are placed with the separation layer 24B down on the upside 
of the lower metal mold 27, and the columnar electrode forming 
conductive layer 23 is placed on the upper surface of the upper 
separation layer 24A. Subsequently, the upper metal mold 25 
is lowered. Whereupon, as shown in Fig. 10, the columnar 
electrode forming conductive layer 23 is punched by the 
projections 26 of the upper metal mold 25, the upper separation 
layer 24A, the upper wiring forming conductive layer 21, the 
film substrate 2, the lower wiring forming conductive layer 
22 and the lower separation layer 24B are punched by the 
columnar electrodes 6 formed of the punched pieces, and the 
punched pieces 29 are discharged from the through holes 28 of 
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the lower metal mold 27. Thus, the through holes 5 are formed 
in the upper separation layer 24A, the upper wiring forming 
conductive layer 21, the film substrate 2, the lower wiring 
forming conductive layer 22 and the lower separation layer 24B, 
and also the columnar electrodes 6 are embedded in the through 
holes 5. 
[0032] 

In this state, since the height of the projection 26 of 
the upper metal mold 25 is substantially equal to the thickness 
of the columnar electrode forming conductive layer 23, the 
lower surface of the projection 26 is substantially flush with 
the upper surface of the upper separation layer 24A, so that 
the top face of the columnar electrode 6 is substantially flush 
with the upper surface of the upper separation layer 24A. 
Further, since the thickness of the columnar electrode forming 
conductive layer 23 is a little larger than the total thickness 
of the film substrate 2, the wiring forming conductive layers 
21, 22 and the separation layers 24A, 24B, the lower part of 
the columnar electrode 6 is a little projected on the lower 
surface side of the lower separation layer 24B. 
[0033] 

In this state, since the upper separation layer 24A, the 
upper wiring forming conductive layer 21, the film substrate 
2, the lower wiring forming conductive layer 22 and the lower 
separation layer 24B are punched by the columnar electrodes 
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6 formed of the punched pieces of the columnar electrode forming 
conductive layer 23, the bottom faces of the columnar 
electrodes 6 are suitably subjected to pressure, variation is 
caused in the surface roughness of the bottom faces, and since 
the bottom face sides are crushed, the whole columnar 
electrodes 6 are varied in height. 
[0034] 

Subsequently, the upper metal mold 25 is lifted, the 
columnar electrode forming conductive layer 23 is taken out, 
and also the film substrate 2 including the columnar electrodes 
6 and the separation layers 24A, 24B are taken out. The 
columnar electrode forming conductive layer 23 is now 
unnecessary. Subsequently, as shown in Fig. 11, the film 
substrate 2 including the columnar electrodes 6 and the 
separation layers 24A, 24B are placed with the separation layer 
24B down on the upside of a lower pressure plate 31, and 
pressurized by lowering an upper pressure plate 32 . Whereupon, 
the parts of the columnar electrodes 6 projected from the lower 
surface of the separation layer 24B are suitably crushed, and 
the bottom faces thereof are leveled to be flat. At this time, 
the film substrate 2 and the separation layers 24A, 24B are 
suitably and uniformly crushed, whereby the top faces of the 
columnar electrodes 6 are also leveled to be flat. When the 
top and bottom faces of the columnar electrodes 6 are leveled, 
the whole columnar electrodes 6 are made uniform in height. 
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Further, the columnar electrode 6 is subjected to force 
orthogonal to the height direction, and bulged, thereby 
especially bringing the central part of the columnar electrode 
6 further strongly into close contact with the inner wall 
surfaces of the through holes 5 of both wiring forming 
conductive layers 21, 22. In this case, especially the 
separation layers 24A, 24B function to prevent buckling and 
bending of the columnar electrode 6, the top and bottom faces 
of which are leveled. 
[0035] 

Subsequently, when the upper pressure plate 32 is lifted, 
and the separation layers 24A, 24B are peeled off from the film 
substrate including the columnar electrodes and the separation 
layer placed on the lower pressure plate 31 together with the 
acrylic slightly pressure sensitive adhesive agent layer, as 
shown in Fig. 12, the upper and lower parts of the columnar — 
electrodes 6, the central parts of which are embedded in the 
through holes 5 formed in the film substrate 2 and both wiring 
forming conductive layers 21, 22, are projected on the upper 
surface side and the lower surface side of the film substrate 
2. Subsequently, when both wiring forming conductive layers 
21, 22 are patterned, as shown in Fig. 13, both wirings 3, 4 
are formed. After that, being not shown, metallic deposits 
made of tin, copper, nickel, gold or the like are formed on 
the surfaces of the columnar electrodes 6 and both wirings 3, 
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4 by electroless plating at need. Thus, the flexible wiring 
board 1 including the columnar electrodes 6 is obtained* 
[0036] 

Subsequently, as shown in Fig. 14, thermosetting resin 
layers 16A, 16B made of epoxy resin or polyurethane resin are 
formed on the respective predetermined parts of the upper 
surface and the lower surface of the film substrate 2 outside 
of the columnar electrodes 6 by potting or the like, and 
subsequently temporarily press-bonded by application of 
pressure at a temperature lower than the curing temperature 
of the thermosetting resin layers 16A, 16B. In this case, a 
thermosetting resin sheet made of epoxy resin or polyurethane 
resin may be used. In this state, the top faces and the bottom 
faces of the columnar electrodes 6 are substantially flush with 
the upper surfaces and the lower surfaces of the thermosetting 
resin layers 16A, 16B. 
[0037] 

Subsequently, as shown in Fig. 8, with exposed surfaces 
of the connecting pads 13A, 13B of the semiconductor chips 11A, 
11B located on the top face and the bottom face of the columnar 
electrode 6 of the flexible wiring board 1, final press-bonding 
is performed by application of predetermined temperature and 
pressure, thereby joining the exposed surfaces of the 
connecting pads 13A, 13B of the semiconductor chips 11A, 11B 
to the top face and the bottom face of the columnar electrode 
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6 of the flexible wiring board 1, and also bonding the lower 
surfaces and the upper surfaces of the insulating films 14A, 
14B of the semiconductor chip 11 to the respective 
predetermined parts of the upper surface and the lower surface 
of the flexible wiring board 1 through the thermosetting resin 
layers 16A, 16B so that the semiconductor chips 11A, 11B are 
mounted on the respective predetermined parts of the upper 
surface and the lower surface of the flexible wiring board 1. 
Thus, the joining structure of the flexible wiring board shown 
in Fig. 8 is obtained. 
[0038] 

Even in the thus obtained joining structure of the 
flexible wiring board, similarly to the first embodiment, the 
through hole conducting part of the flexible wiring board 1 
can be formed without any environmental problem in a short 
process and at a low cost, and further the columnar electrodes 
6 can be formed on the flexible wiring board 1 without any 
environmental problem in a short process and at a low cost, 
whereby the need of forming the columnar electrode on the 
semiconductor chips 11A, 11B can be eliminated, further the 
columnar electrode 6 of the flexible wiring board 1 and the 
connecting pad 13 of the semiconductor chip 11 are joined to 
each other at a low cost, and the connecting resistance between 
them can be lowered. Moreover, in the second embodiment, the 
semiconductor chips 11A, 11B are mounted on the upper and lower 
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surfaces of the flexible wiring board 1, whereby densif ication 

can be further developed . 

[0039] 

In the second embodiment, the thickness of the upper 
separation layer 24A may be made different from that of the 
lower separation layer 24B, thereby making the height of the 
upper projecting part 6a of the columnar electrode 6 different 
from that of the lower projecting part 6b. In the case where 
the number, of the connecting pads 13A of the semiconductor chip 
11A is different from that of the connecting pads 13B of the 
semiconductor chip 11B, at least some of the plurality of 
columnar electrodes 6 may be projected on both sides of the 
flexible wiring board 1. 
[0040] 

(Third and Fourth Embodiments) 

Although the description of the first and second 
embodiments deals with the case of using the flexible wiring 
board 1 of the double-wiring structure, this is not restrictive . 
For example, as in the third and fourth embodiments shown in 
Fig. 15 and Fig. 16, respectively, a flexible wiring board 1 
to be used may be constructed as a one-sided wiring structure 
having wiring 4 on the lower surface (or the upper surface) . 
[0041] 

(Fifth Embodiment) 

Although the description of the first embodiment, for 
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example, deals with the case of using the semiconductor chip 
11, which has no columnar electrode, this is not restrictive. 
For example, as in the fifth embodiment shown in Fig. 17, a 
semiconductor chip 11 to be used may include a projecting 
electrode 41 provided under a connecting pad 13, and the lower 
surface of the projecting electrode 41 of the semiconductor 
chip 11 is joined to the top face of the columnar electrode 
6 of a flexible wiring board 1. 
[0042] 

(Sixth Embodiment) 

Although the description of the first embodiment, for 
example, deals with the case of the columnar electrode 6 also 
serving as the through hole conducting part, when a through 
hole conducting part is needed in a part where a projecting 
electrode 6 is not formed, a flexible wiring board may be 
constructed as in the sixth embodiment shown in Fig. 18. That - - 
is, in the flexible wiring board 1, the upper surface and the 
lower surface of a film substrate 2 are provided with wirings 
3, 4, a first through hole 5 is provided in the first 
corresponding predetermined parts of both wirings 3, 4 and the 
film substrate 2 interposed therebetween, the lower part of 
a columnar electrode 6 is embedded in the first through hole 
5, the upper part of the columnar electrode 6 is projected on 
the upper surface side of the film substrate 2, a second through 
hole 42 is provided in the second corresponding predetermined 
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parts of both wirings 3, 4 and the film substrate 2 interposed 
therebetween, and a columnar through hole conducting part 43 
is embedded in the second through hole 42. 
[0043] 

An example of a method of manufacturing the flexible 
wiring board 1 will now be described. First, as shown in Fig. 
19, wiring forming conductive layers 21, 22 formed of copper 
foil or the like are stacked on the upper surface and the lower 
surface of a film substrate 2 formed of polyimide, aramid, 
liquid crystal polymer or the like, and further a columnar 
electrode forming conductive layer 23 formed of solder, copper 
or the like, a through hole conducting part forming conductive 
layer 44 and a separation layer 24 formed of PET or the like 
are provided. Among these, the separation layer 24 is stuck 
to a columnar electrode forming area of the lower surface of 
the lower wiring forming conductive layer 22 through an acrylic 
slightly pressure sensitive adhesive agent layer (not shown) 
applied to the upper surface thereof in order to improve the 
workability. 
[0044] 

An example of thickness of each material will now be 
described. The thickness of the film substrate 2 is 25 jxm, 
the thickness of the wiring forming conductive layers 21, 22 

is 12 jam, the thickness of the separation layer 24 is 50 jam, 
and the thickness of the acrylic slightly pressure sensitive 
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adhesive agent layer is 7 |im. The thickness of the columnar 
electrode forming conductive layer 23 is substantially equal 
to or a little larger than 106 |im, which is the total thickness 
of the film substrate 2, the wiring forming conductive layers 
21, 22, the separation layer 24 and the acrylic slightly 
pressure sensitive adhesive agent layer, by about 1 to 10 p 
(hereinafter the description deals with the case where the 
thickness is a little larger) . The thickness of the through 
hole conducting part forming conductive layer 44 is 
substantially equal to or a little larger than 49 |im, which 
is the total thickness of the film substrate 2 and the wiring 

forming conductive layers 21, 22, by about 1 to 10 
(hereinafter the description deals with the case where the 

thickness is a little larger) . 
[0045] 

On the other hand, in the case of this manufacturing 
method, as shown in Fig. 19, punching upper metal mold 2 5 and 
lower metal mold 27 are used. The lower surface of the upper 
metal mold 25 and the lower metal mold 27 include a first 
projection 26 and a first through hole 2 8 provided in the 
positions corresponding to the columnar electrode 6 shown in 
Fig. 18, and further include a second projection 24 and a second 
through hole 4 6 provided in the positions corresponding to a 
through hole conducting part 4 3 shown in Fig. 18 . In this case, 
although the height of the first projection 26 of the upper 
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metal mold 25 is substantially equal to the thickness of the 
columnar electrode forming conductive layer 23, it may be a 
little higher than. that. Although the height of the second 
projection 45 of the upper metal mold 25 is substantially equal 
to the thickness of the through hole conducting part forming 
conductive layer 44, it may be a little higher than that. The 
lower surface of the first projection 26 is flush with the lower 
surface of the second projection 45. A recessed part 47 is 
provided on a part of the top face of the lower metal mold 27 
corresponding to the columnar electrode forming area. The 
depth of the recessed part 47 is substantially equal to the 
total thickness of the separation layer 24 and the acrylic 
slightly pressure sensitive adhesive agent layer. 
[0046] 

In the case of manufacturing the flexible wiring board 
1 shown in Fig. 18, first, as shown in Fig. 19, the separation 
layer 24 is disposed in a recessed part 24 of the lower metal 
mold 27, the film substrate 2 including both wiring forming 
conductive layers 21, 22 is placed on the top face of the lower 
metal mold 27, the columnar electrode forming conductive layer 
23 is placed on a part of the upside of the upper wiring forming 
conductive layer 21 corresponding to the columnar electrode 
forming area, and a through hole conducting part forming 
conductive layer 44 is placed on a part of the upside of the 
upper wiring forming conductive layer 21 corresponding to the 
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through hole conducting part forming area. 
[0047] 

Subsequently, the upper metal mold 25 is lowered. 
Whereupon, as shown in Fig. 20, the columnar electrode forming 
conductive layer 23 is punched by the first projection 26 of 
the upper metal mold 25, the upper wiring forming conductive 
layer 21, the film substrate 2, the lower wiring forming 
conductive layer 22 and the separation layer 24 are punched 
by the columnar electrode 6 formed of the punched piece, and 
the punched pieces 29 are discharged from the through hole 28 
of the lower metal mold 27. Thus, the first through holes 5 
are formed in the upper wiring, forming conductive layer 21, 
the film substrate 2, the lower wiring forming conductive layer 
22 and the separation layer 24, and also the columnar electrodes 
6 are embedded in the through holes 5. 
[0048] 

Further, the through hole conducting part forming 
conductive layer 44 is punched by the second projection 45 of 
the upper metal mold 25, the upper wiring forming conductive 
layer 21, the film substrate 2 and the lower wiring forming 
conductive layer 22 are punched by the columnar through hole 
conducting part 43 formed of the punched piece, and the punched 
pieces 48 are discharged from the through hole 4 6 of the lower 
metal mold 27. Thus, the second through holes 42 are formed 
in the upper wiring forming conductive layer 21, the film 
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substrate 2 and the lower wiring forming conductive layer 22, 
and the through hole conducting part 43 is embedded in the 
through holes 42. 
[0049] 

Subsequently, the upper metal mold 25 is lifted, the 
columnar electrode forming conductive layer 23 and the through 
hole conducting part forming conductive layer 44 are taken out, 
and also the film substrate 2 including the columnar electrode 
6 and the through hole conducting part 4 3 and the separation 
layer 24 are taken out. The columnar electrode forming 
conductive layer 23 and the through hole conducting part 
forming conductive layer 44 are now unnecessary . Subsequently, 
as shown in Fig. 21, the separation layer 24 is disposed in 
a recessed part 49 of a lower pressure plate 31 (similar to 
the recessed part 47 of the lower metal mold 27 shown in Fig. 
20) , and the film substrate 2 including the columnar electrode 
6 and the through hole conducting part 43 is placed on the upside 
of the lower pressure plate 31, and pressurized by lowering 
an upper pressure plate 32 . Whereupon, the top and bottom faces 
of the columnar electrode 6 are leveled, and the height of the 
columnar electrode 6 is made uniform. Further, the top and 
bottom faces of the through hole conducting part 43 are leveled, 
and the height of the through hole conducting part 43 is made 
uniform. 
[0050] 
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Subsequently, when the upper pressure plate 32 is lifted, 
the top and bottom faces of the film substrate placed on the 
lower pressure plate31 are inverted, and the separation layer 
24 is peeled off together with the acrylic slightly pressure 
sensitive adhesive agent layer, as shown in Fig. 22, the upper 
part of the columnar electrode 6, the lower part of which is 
embedded in the first through holes 5 formed in the film 
substrate 2 and both wiring forming conductive layers 21, 22, 
is projected on the upper surface side of the film substrate 
2. Subsequently, when both wiring forming conductive layers 
21, 22 are patterned, as shown in Fig. 18, both wirings 3, 4 
are formed. After that, being not shown, metallic deposits 
made of tin, copper, nickel, gold or the like are formed on 
the surfaces of the columnar electrode 6, the through hole 
conducting part 43 and both wirings 3, 4 by electroless plating 
at need. Thus, the flexible wiring board 1 including the 
columnar electrode 6 and the through hole conducting part 43 
is obtained. 
[0051] 

(Seventh Embodiment) 

Fig. 23 is a sectional view of the principal part of a 
semiconductor device as a seventh embodiment. The 
semiconductor device is called BGA (ball grid array) , which 
is so constructed that a semiconductor chip 61 formed of LSI 
or the like is mounted on the upside of a flexible wiring board 
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51 having solder balls 55 on the lower surface side. In the 
device, the flexible wiring board 51 includes a film substrate 

52 . A wiring 53 is provided on the upside of the film substrate 
52. A through hole 54 is provided in a predetermined part of 
the wiring 53 and the film substrate 52 corresponding thereto. 
The base of the solder ball 55 is embedded in the through hole 
54, and a ball-like part of the solder ball 55 is projected 
on the lower surface side of the film substrate 52. The base 
of the solder ball 55 is conductive-connected to the wiring 

53 in close contact with the inner wall surface of the through 
hole 54 of the wiring 53. 

[0052] 

The semiconductor chip 61 includes a semiconductor 
substrate 62 formed of a silicon substrate or the like. A 
plurality of projecting electrodes 63 are provided in the 
peripheral part of the lower surface of the semiconductor- 
substrate -62. The semiconductor chip 61 is mounted on a 
predetermined part of the upside of the flexible wiring board 
51 with the lower surfaces of the projecting electrodes 63 
joined to the top face of the tip pad part of the wiring 53 
of the flexible wiring board 61 and with the lower surface of 
the semiconductor substrate 62 bonded to a predetermined part 
of the upside of the flexible wiring board 61 through a 
thermosetting resin layer 64. 
[0053] 
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An example of a method of manufacturing the semiconductor 
device will now be described. After passing through the same 
processes as those of the cases shown in Fig. 2 to Fig. 4, the 
semiconductor device in the process shown in Fig. 24 is obtained. 
In this state, a wiring forming conductive layer 71 is provided 
on the upper surface of the film substrate 52, a separation 
layer 72 is stuck to the lower surface of the film substrate 
52 through an acrylic slightly pressure sensitive adhesive 
agent layer (not shown) , a through hole 54 is formed in 
predetermined parts of the wiring forming conductive layer 71, 
a film substrate 52 and the separation layer 72, and a columnar 
electrode 55A is embedded in the through hole 54 . In this case, 
the columnar electrode 55A is provided to form the solder balls 
55 shown in Fig. 23, so it is punched from the columnar electrode 
forming conductive layer formed of solder. The top and bottom 
faces of the columnarelectrode 55A are leveled, and the height 
of the projecting part of the columnar electrode 55A projected 
from the film substrate 52 is uniform. 
[0054] 

Subsequently, when the wiring forming conductive layer 
71 is patterned, as shown in Fig. 25, wiring 53 is formed. At 
this point of time, the flexible wiring board 51 is obtained 
tentatively. Subsequently, as shown in Fig. 26, a 
thermosetting resin layer 64 is temporarily press-bonded to 
a predetermined part of the upside of the flexible wiring board 
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51. Subsequently, with the lower surface of the projecting 
electrode 63 of the semiconductor chip 61 located on the top 
face of the pad part at the tip of the wiring 53 of the flexible 
wiring board 51, final press-bonding performed by application 
of predetermined temperature and pressure, thereby joining the 
lower surface of the projecting electrode 63 of the 
semiconductor chip 61 to the top face of the pad part at the 
tip of the wiring 53 of the flexible wiring board 51, and bonding 
the lower surface of the semiconductor chip 61 to a 
predetermined part of the upside of the flexible wiring board 
51 through the thermosetting resin layer 64 so that the 
semiconductor chip 61 is mounted on a predetermined part of 
the upside of the flexible wiring board 51. 

[0055] 

Subsequently, when the separation layer 72 is peeled off 
together with the acrylic slightly pressure sensitive adhesive 
agent layer, as shown in Fig. 27, the lower part of the columnar 
electrode 55A, the upper part of which is embedded in the 
through holes 54 formed in the film substrate 52 and the wiring 
53, is projected on the lower surface side of the film substrate 

52. Subsequently, when reflow (heat treatment) is made at a 
temperature above the melting point of the columnar electrode 
53A formed of solder, as shown in Fig. 23, the solder ball 55 
is formed. In this case, when general eutectic solder (low 
melting point metal) having composition of 63% tin and 37% zinc 
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is used as solder, since the melting point is about 183°C, the 
reflow temperature is set approximately ranging from 220 to 

230°C. Thus, the semiconductor device shown in Fig. 22 is 
obtained. 
[0056] 

In the thus obtained semiconductor device, the 
projecting part projected from the film substrate 52 of the 
columnar electrode 55A formed of the punched piece from the 
columnar electrode forming conductive layer made of solder is 
formed as a ball-like part by reflow, so that as compared with 
the case of using the conventional solder ball, the solder ball 
66 can be formed on the flexible wiring board 51 in a shorter 
process and at a lower cost. Further, the top and bottom faces 
of the columnar electrode 55A are leveled to make the height 
of the projecting part of the columnar electrode 55A projected 
from the film substrate 52 uniform, whereby the solder balls 
66 may be made uniform in height. 
[0057] 

(Other embodiments ) 

Although the description of the first embodiment, for 
example, deals with the case where as shown in Fig. 3, the 
columnar electrode forming conductive layer 23 is punched by 
a projection 26 of an upper metal mold 25, and the upper wiring 
forming conductive layer 21, the film substrate 2, the lower 
wiring forming conductive layer 22 and the separation layer 
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24 are punched by the columnar electrode 6 formed of the punched 
piece, that is, punching is performed once, this is not 
restrictive . 
[0058] 

As shown in Fig. 28, for example, a film substrate 2 
including both wiring forming conductive layers 21, 22 and a 
separation layer 24 stuck to the lower surface of the lower 
wiring forming conductive layer 22 are placed on the top face 
of a lower metal mold 27, the upper wiring forming conductive 
layer 21, the film substrate 2, the lower wiring forming 
conductive layer 22 and the separation layer 24 are punched 
by a projection 26 of an upper metal mold 25 to form a through 
hole 6 therein, and the punched pieces 81 are discharged from 
a through hole 28 of the lower metal mold 27. Subsequently, 
as shown in Fig. 29, a columnar electrode forming conductive 
layer 23 is placed on- the upper surface of the upper wiring- 
forming conductive layer 21, and the columnar electrode forming 
conductive layer 23 is punched by the projection 2 6 of the upper 
metal mold 25. Thus, a columnar electrode 6 formed of the 
punched piece may be embedded in the through hole 6. 
[0059] 

On the other hand, as shown in Fig. 30, a separation layer 
24 is placed on the top face of a lower metal mold 27, the 
separation layer 24 is punched by a projection 26 of an upper 
metal mold 25 to form a through hole 6 therein, and a punched 
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piece 82 thereof is discharged from a through hole 28 of the 
lower metal mold 27. Subsequently, as shown in Fig. 31, a film 
substrate 2 including both wiring forming conductive layers 
21, 22 is placed on the upper surface of the separation layer 
24, the upper wiring forming conductive layer 21, the film 
substrate 2 and the lower wiring forming conductive layer 22 
are punched by the projection 26 of the upper metal mold 25 
to form a through hole 6 therein, and the punched pieces 83 
thereof are discharged from a through hole 28 of the lower metal 
mold 27. Subsequently, similarly to the case shown in Fig. 
29, a columnar electrode forming conductive layer 23 is placed 
on the upper surface of the upper wiring forming conductive 
layer 21, and the columnar electrode forming conductive layer 
23 is punched by the projection 26 of the upper metal mold 25. 
Thus, a columnar electrode 6 formed of the punched piece may 
be embedded in the through hole 6. 
[0060] 

Further, although the above description deals with the 
case in which the wiring forming conductive layers stacked on 
the film substrate are patterned after leveling the top and 
bottom faces of the columnar electrode, this is not restrictive, 
but a film substrate where wiring is formed may be used from 
the beginning. Although the above description deals with the 
case in which the semiconductor chip is bonded on the flexible 
wiring board through the thermosetting resin, this is not 



67 



restrictive, but the space between the flexible wiring board 
and the semiconductor chip may be end-sealed with end-sealing 
resin. Further, although the above description deals with the 
case in which the semiconductor chip is mounted on the flexible 
wiring board, this is not restrictive, but chip parts such as 
a chip capacitor or a chip resistor may be mounted. Further, 
referring to Fig. 31, for example, a joining part between a 
flexible wiring board 111 and a liquid crystal display panel 
101 or a joining part between a flexible wiring board 111 and 
a circuit board 121, as shown in Fig. 1, may be the joining 
part including the columnar electrode 6 and the thermosetting 
resin layer 16 provided on the flexible wiring board 1. 
[0061] 

[Advantage of the Invention] 

According to the invention, as described above, when the 
columnar electrode formed of the punched piece from the 
columnar electrode forming conductive layer is embedded in the 
through holes of the film substrate and both wirings formed 
on both surfaces of the film substrate, conductive-connection 
can be made between both wirings through the columnar electrode, 
that is, the columnar electrode formed of the punched piece 
from the columnar electrode forming conductive layer may be 
also served as the through hole conducting part, so that as 
compared with the case of forming the through hole conducting 
part by plating processing, the through hole conducting part 
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may be formed without any environmental problem in a shorter 
process and at a lower cost. Further, according to the 
invention, the columnar electrode formed of the punched piece 
from the columnar electrode forming conductive layer is 
embedded in the through holes of the film substrate including 
the conductive layer and the separation layer, and the 
separation layer is peeled off to partly project the columnar 
electrode over the film substrate, whereby the need of forming 
the projecting electrode to the semiconductor chip may be 
eliminated, besides as compared with the case of forming the 
columnar electrode by plating processing, the columnar 
electrode may be formed on the flexible wiring board without 
any environmental problem in a shorter process and at a lower 
cost. In this case, the reason why the top and bottom faces 
of the columnar electrode embedded in the through holes of the 
film substrate including the conductive layer and the 
separation layer are leveled by pressuri zation is that the top 
and bottom faces of the columnar electrode is made flat, and 
the projecting parts of the columnar electrodes projected from 
the film substrate are made uniform in height. Further, 
according to the invention, the connecting terminal of an 
electronic part such as a semiconductor chip or the projecting 
electrode formed on the connecting terminal is joined to the 
projecting end face of the columnar electrode of the flexible 
wiring board, whereby since the junction is a surface contact, 
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connecting resistance can be lowered, and since the expensive 
anisotropic adhesive is not used, the cost may be reduced. 
Further, according to the invention, the projecting parts of 
the columnar electrodes formed of the punched piece from the 
columnar electrode forming conductive layer made of low melting 
point metal, which are projected over the film substrate, are 
formed as a ball-like part by heat treatment, whereby as 
compared with the case of using the conventional solder ball, 
the low melting point metal ball formed of the solder ball or 
the like can be formed on the flexible wiring board in a shorter 
process and at a lower cost. 
[Brief Description of the Drawings] 

[Fig. 1] It is a sectional view of the principal part of 
a joining structure of a flexible wiring board as a first 
embodiment of the invention. 

[Fig. 2] It is a sectional view showing the first process" 
in manufacturing the joining structure of a flexible wiring 
board shown in Fig. 1. 

[Fig. 3] It is a sectional view showing the subsequent 
process to Fig. 2. 

[Fig. 4] It is a sectional view showing the subsequent 
process to Fig. 3. 

[Fig. 5] It is a sectional view showing the subsequent 
process to Fig. 4. 

[Fig. 6] It is a sectional view showing the subsequent 
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process to Fig. 5. 

[Fig. 7] It is a sectional view showing the subsequent 
process to Fig. 6. 

[Fig. 8] It is a sectional view of the principal part of 
a joining structure of a flexible wiring board as a second 
embodiment of the invention. 

[Fig. 9] It is a sectional view showing the first process 
in manufacturing the joining structure of a flexible wiring 
board shown in Fig. 8. 

[Fig. 10] It is a sectional view showing the subsequent 
process to Fig. 9. 

[Fig. 11] It is a sectional view showing the subsequent 
process to Fig. 10. 

[Fig. 12] It is a sectional view showing the subsequent 
process to Fig. 11. 

[Fig. 13]- It" is a " sectional view showing the subsequent 
process to Fig. 12. 

[Fig. 14] It is a sectional view showing the subsequent 
process to Fig. 13. 

[Fig. 15] It is a sectional view of the principal part of 
a joining structure of a flexible wiring board as a third 
embodiment of the invention. 

[Fig. 16] It is a sectional view of the principal part of 
a joining structure of a flexible wiring board as a fourth 
embodiment of the invention. 
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[Fig. 17] It is a sectional view of the principal part of 
a joining structure of a flexible wiring board as a fifth 
embodiment of the invention. 

[Fig. 18] It is a sectional view of the principal part of 
a flexible wiring board as the fifth embodiment of the 
invention . 

[Fig. 19] It is a sectional view showing the first process 
in manufacturing the joining structure of a flexible wiring 
board shown in Fig. 18. 

[Fig. 20] It is a sectional view showing the subsequent 
process to Fig. 19. 

[Fig. 21] It is a sectional view showing the subsequent 
process to Fig. 20. 

[Fig. 22] It is a sectional view showing the subsequent 
process to Fig. 21. 

[Fig. 23] It isa sectional view of the principal part of - ~ 
a semiconductor device as a sixth embodiment of the invention. 
[Fig. 24] It is a sectional view showing a predetermined 
process in manufacturing the semiconductor device shown in Fig. 
23. 

[Fig. 25] It is a sectional view showing the subsequent 
process to Fig. 24. 

[Fig. 26] It is a sectional view showing the subsequent 
process to Fig. 25. 

[Fig. 27] It is a sectional view showing the subsequent 
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process to Fig. 26. 

[Fig. 28] It is a sectional view showing another first 
example corresponding to the process shown in Fig. 3. 
[Fig. 29] It is a sectional view showing the subsequent 
process to Fig. 28. 

[Fig. 30] It is a sectional view for explaining another 
second example corresponding to the process shown in Fig. 3. 
[Fig. 31] It is a sectional view showing the subsequent 
process to Fig. 30. 

[Fig. 32] It is a partial sectional view of an example of 

the conventional liquid crystal display device. 

[Fig. 33] It is a partial sectional view of an example of 

the conventional semiconductor device. 

[Description of the Reference numerals and Signs] 

1 flexible wiring board 

2 film substrate 
3, 4 wiring 

5 through hole 

6 columnar electrode 

11 semiconductor chip 

12 semiconductor substrate 

13 connecting pad 

16 thermosetting resin layer 

21, 22 wiring forming conductive layer 

23 columnar electrode forming conductive layer 
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24 


separation layer 


25 


upper 


metal mold 


27 


lower 


metal mold 


31 


lower 


pressure plate 


32 


upper 


pressure plate 



74 



